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SUMMARY

OF TECHNICAL REPCRT NC. 6
Investigation of Methods of

Deternining Terrain Conditions by
Interpretation of Vegetation from Aerial Photography

The Line of Thought Underlying This Research,

a) The Art of Pighting or TACTICS is the combined use of

PROTECTION

WEAPONS

MEANS QOF MOVEMCNT

b) VEGETATION MAY BE CONCERNED IN ALL THREE OF THESE

It may function as cover or concealment or even aholtor
to one or both opposing armies

It may function as cover or concealment or even ahalter
to their weapons

It may retard or accelerate movement of armies and

It may indicate roughly the extent to which the soil and/
or subscil underneath it, retard or asccelerate movement,

6) This last point is thes principal object of this
research, However the other points mentionsd mey Us properly
included in "Terrain Conditions™ in its widest sense and are
considered here but as of secondary importance in thir project.

d)Further, of the methods of interpreting vegetition fcrom
aerial photography, keys for this purpose were to be the prin-

cipal object.

RESTRICTTID
Security Information

e R e i O o A e B e

i B 5y - Gl

el 3 A 2 0 7 5 i Wb




’
e o e, . o S, s

Teon, Rep. 6 | section 1
Part 1 summary page 2

In Parcv I of thias report, there is included:

l. An introduction attempting to show the place of photo-
interpretation of vegetation in tactics and fundamental military
theory.

2, A series of various types of keys to aid in the mil-
itary photo-interpretation of vegetation.

3. A set of FUNDAMENTAL PRINCIPLES vaiid for deducing

terrain conditions from vegetation in any part of the world.

4. A novel method of deducing terrain conditions from
vegetation shown on color photography by the use of special
filters and a special light-table.

5. Information additional to thet detailed in Technical
Report No 2 of this seriss, for the detection of camouflage.

6, Weye and means of improvising even on the battle-field
special "rough-ande-ready" filters, such as, a "fox-hcle-detecte

ng filter",

7. A set of seventecn differently colored shszets of paper
to serve as

a) a means of improvising colored light

b) & short scale of color which have been designated by

RESTRICTED
Qecurity Information

e . et

™I/




L |

= - =8

Security Information section 1

Toch, Rep. 6 sumary page 3
Part I

a standard system of names (Inter<Society Color Council and
llational Bureau of Standards Names) and a standard system of
color notation (Munsell's).

o) as a means of training the photo-interpreter to think
in terms of color photogranhy and to be resourceful when working

with it or any problems in pudsto-interpretation.

8. A set of eight plates (I to VIII) designed to train
the photo-interpreter in deducing from vegetation on phctographs
such wilitary informetion as: the location of road-building mate
erials; the recognizing of some factors of the local climate;
the height of the water-table; the impliications c¢f seasonal
changas in camoufliage, etc.; the sensitivity of marshes as rec- é

orders of military operations.

9. A set of six plates of alr photograpns (two from New

York; four from Texan forests) illustrating the best and the

poorest means of detecting browning of vegetation. When properly

R S a———

studied, Prowvning of vegetation can sumetimes revasl enemy opere

ations,

10, & set of fi%g plates demonstrating that a snow-fall
does not always vell terrain conditions from the gight of ths

interprater but often reveals them even more clearly then ever,
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11, A set of five plates showing stereo air photographs
interpreted fur iravel and other terrain ccnditions in the fir-

|
|
|
I
. pPine forests of a southern extension of the subarctic coniferous
fcrest in Oregon and Colorado.

12, A nine-page glossary of definitions or terms used
in this report and in more or léss geaneral ase in the photo-

interpretation of vegetation,elsc..nore.

13. A chart showing the transliteration from the Russian
or Cyrillic alphabet into the Roman alphabet for use in dealing

1. Two practice sheets by which the interpreter can

learn transliteration without a teacher, and can realize that

1

l

l

|

|

!

1

|

|

1

‘ 4

1 ( ) with Russian titles of maps, books, etc.
|

|

1

l

l

|

\ occasiorally translitecating is tantamount to translating i
|

l
|
|

the cese of Russian foreign vwords and scientific terms.

T S - I 0 o -~ ¢

15, A set of 66 practice-questions and answers in photo-

interpretation based on thirty plates of photographs of veget-

ation on svbarctic mountains.

16, A similar set of 2 practice-questions and answers

based on 26 plates of the subarctic lowlands,

17. A detalled fifteen-page index for all four parts of
this report,
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Part 1

In Part II of this report, there i1s included:

' 1. A rapid, original "scanning" method of deducing ter-
rain conditions from even small-scale air and/or ground photo-
graphs, using both landforms and associated patterns of veg-
etation, whereby the lancdforms indicate the general conditions;
and the vegetative patterns, the details of the terrain con-
ditions within each type of lanaform.

2. "Air photographs taken when there is snowfall on the
shores of the Bay do not, as 1s commonly thought, blot out
all possibility of interpreting terruin conditions but on the

( contrary, increase the information the interpreter can deduce
especially as regards marshes, Observations made in the Bay
area were extended to Canada and are treated as generalization
in Part I under Snowfaull Series illustrated by 5 plates,"

3. "Observations on the marshes in the "Bay" and on snow-

covered terrain led the Project Director to consider both of

these as a very sensitive medium on which military movement can-
not be made without leaving traces which are readily recorded
and even more readily interpreted on air photographs. Because
these observations were expanded into gereralizations probably
valid the world-cver, they are described in detail in Part I,

It should be stated here that mine-laying, setting barbed-wire,
or any :nilitary movement in a cat-tall marsh is indelibly bet-

rayed on a vertical photograph, "
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Part I

‘ Part III of Technical Report No 6 presents a photo-in-
torpretive study of a‘'comprehensive variety of sample areas of
\ the three main divisions of Arctic and Subarctic regions:imount-
| ains, lowlands, snd shield areasz. The following first three
"test locations™ were judged to be representative of these main

classifioations, with the remaining studies regarded as "test
locationa™ for conditions intermediate between these three

great classes?
Lowlands - test location: James Bay
Mountains « test location: Nehanni Valley

(‘ ) Sr1s1d Areas - Kaniapiskauw, and Val David in the
Canadian Shield,in Technical Repecrt No &,

The lowland "test location" represents fairly well much

of the subarctic lowlands slsowhere, as the lowlands of Poland,
the Pripet Marshes, the Mazurian lakes, as well as vast areas

in the central 3iberian Plain, the largest plain in the world.

i The mountain "test location", used to study terrain cone
ditions deducible fram vegetaticn seen cn air photographs, was
made in one of the wildest, most inaccessible and rugged mount-

ain areas of North America, and was considered oomparable to

! mountainous regions elsewhere in the Arctic and Subarctic, e.g.

in northeastern 3iberia, Kamchatka, etc. In such areas, game
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trails were dlsocovered by Shamp's party to be often the best
and only routes of travel for small parties, such as, those en-

gaged in reconnaissance or intelligence.

In the Arctic a large portion of the earth's surface is
covored with ice and snow fram six to twelve montﬁa of the yeasar.
Snow therefore forms the comuoneat background in very much of
the photography of the Arctic. Hence the necessity for the
photo-interpreter to recognize a considerable number of objects

othar than ice and snow which appear white on Arctiw photograpny.

Noteworthy innovations in Part III include:

l. A new means of deducing landing corditions on Arctic
besches from patterns of living and dead seaweeds at
various tidal levels, and the dead seaweed, driftwood and flote

sam and jetsam on the strand of the becachees,

2. The use of air photographs taken by & small hand ceane
era in correslation with smaller-scale photographs taken by an
aerial camera (a 9-lens cauwera of the Coast and Geodstic Survey)
in the Matanuska Valley, Alaska, Ground photographs and field
studies of the vegetation were correlated in turn with this
double set of air photographs to provide the photo-interpreter
with an exampls of correlating small.scale vertical photographs

with moderate scale oblique air photographs, and with field
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Part I sumary page 8

{ studies of the vegetation on the ground.

5. A study of terrain conditions deducible from air |
photographs in a peat-cutting area in the subarctic spruce-fir

forest, using as a "test location" Pointe-au-Pere, Rimouski,

Québec, somewhat similar to the Irish, Russian and Baltic peat-

districts,

4. A means of trazining photo-interpreters in the use of
{ | information not on the photographs themselves. For this purpose
; } th: expedient of using mapg. all on the same scale ard same
() style of projection, and therefore superposable, enables the
photo-interpreter almost at a glance to ascertain the correlation
or non-correlation of different factors gifecting terrain con-
ditions and vegetation, and thus assisting him in interpreting

pootographs of the region represented by the maps.

S. A Botanical-Climatic map pf the Arctic regions giving
the approximate boundaries for the Arctic arnd suabarctic regions |

of vegetation as understood in this Report.

In Part IV there is included:
l, A stand of terrain conditions in northern half of
Mzine and the recognition of roadhbuilding material from landforms

and vegsetation seen on alr photographs.
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2. A set of four plates illustrating terrain conditions
in a mixed pine forest and grassland in Colorado. (C 1-C )

3. Aset of eight plates (D-1 to D-8) 1llustrating the
use in photo-interpretation of & series of air pictures and
ground pictures, all taken by a small hand camera, by the same
interpreter within tpc anace of twoc hours in what inay be con-
sidered as practically a southernmost extension of the subarct-
ic in attenuated form, nearly ovliterated by the advancing teme

perate oak forest.

4. A series of ten plates (p-1 to 10) illustrating the
subarctic forest at what is practically its southern boundary,
as well as the effects of open-pit mining on vegetation as scen
on air photographs.

5. A set of twenty-six plates showing matched stereo-air
and ground photographs of the twenty-six principal types of

vegetation in ths sab-arctic region of northern Wisconsin.

Y P
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LIST QF PLATBS IN PART 1

I S3terso Infra-red and Panchromatic Air Photographs as
a Means of Locating Gravel. Esker in Maine, Glacial Outwash
in Alaska.

II Ground Photogranhs of Vegetation as a Means of Deduc-
ing Local Climate near the Ground (Microclimate). Direction
of Prevailing or Strongest Winds, Average Height of Snow in
the Subarctic Region Shown by Black Spruce, Jemes Bay, Hudson

Bay and Labrador,

IITI Ground Photographs of Successive Zones of Vegetation
Indicating Corrosponding Zones of Terrain from the Water to
the Top of the Banks of the Attawapiskat and Albany Rivers,

Canada,

.IV Stereo Panchromatic Air Photogrz;hs Showing Seasonal
Aspect, Summer and Winter of Swamp and #arsh Zones, Belits-

ville, Md,

V Stereo Ground Photographs Showing Details of a Cat-
tail Marsh as a Barrier Which Cannot Be crossed by Man or
Large Animals Without Leaving a Track Plainly Visible on Alr
Photography, Chesapeake Area. .
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LIST OF PLATES IN PART I

(continued)

VI Steras nfrawred Air Photographs cf RED Spiiuces on &
Steep Slope in Mgl ns, Stersc Ground Photographs of Yellow
Birch, Balsam Fir, and Black Spruce on a Steep Slope in Ver-

aont, :no¥1p0 Thaet Spruse Occurs on RELATIVELY Dry Slopes

Especially When Severe Environmental Conditions Reduce Com-

pet tion by Other Trees,

Landforms and Vegetation as Indicsators

of Rcad Building Material

vilX Stereo Infra-.red Alr Photegraphs of Glacial Gravelly

Denosits, Esker, Kane and Gravel Pit and Booms in Rivers in
Maine, Stereo CGround Photographs Showing Btackea Pulpwood |

and Norway Pine in Wisconsin,

VIII Stereo Infra-red Air ruotcgraphes Showing Road Buililt on
& Gravelly Glacial Deposit, in Mel ne, Stereo Ground Photo-

graphs or Gravelly Glacial Deposits in Wisconsin,
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{continued)

Filters, Films and Scalies

I § 4

in Detecting Srowning of Vegetation.

Panchromatic
Pancpromatic
Panchromatic

Panchromatic

(2.3

g

~
-

<
chrometi:

b=t

Alr
Alr
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APPENDIX® II: Travel Conditions in Fir-Pine Forests

0C-Seriss, Oregon and Colorado

I Steres Panchromatic Air Photographs, Burnt-over area.
II Stereo Panchrometic Air Photographs, Older-burni-over
area,
III Stereo Panchromatic Air Photographs, Forest border
and marsh,
IV Stereo Penchromatic Air Photographs, Effect of slope
aspect.
Vv Stereo Panchromatic Air Photographs, Effect of slope

aspect.

P g

CTED
ormation




RESTRICTED
; Security Information
e Tech, Rep. 6 Section I
7 Part I page 1

INTRODUCTION

This is the FINAL REPORT of Project No. 257302, Ofiice

of Naval Research, entitled "Investigation of Methods of Dete

srmining Terrain Condition by Interpretation of Vegetation

from Aerial Fhotogranky."

Since the centrai idea of this titie and project is

TERRAIN CORDITIONS, it seems appropriate to state here what

i e s i il s SRR R

Terrain Conditions signify in National Desfense as understood

here, To put it imore explicitsly end more bluntly, since

-

i3 B0k v LU

Natisnal Defense is nothing more than the ability to wage war,
if we must, it 1s necessary to understand at the outsst ths
fundamental part played by TERRAIN CONDITIONS in WAGING WAR,
This can be done by examining 2 concept ¢f what 1s WAGING WAR
by one of thb m&st able of military writers and thinkers, Gene
eral J.F.C. Fuller. In "Machine Warfars" beginning Chapter VI,
he says:

| "THE OBJECT OF ALL MILITARY ORGANIZATION IS TO ENABLE
THE PRIMARY TACTICAL FUNCTIONS ACCORDING TO THE CIRCUMSTANCES
OF THE MOMENT, TO EXPRESS THEMSELVES IN THE MOST EFFECTIVE WAY: ;
and though the orgeanization of a present dey army ls axceed- '

ingly complex, these functlons remain SIMPLE and INVARIARLE,




Teoh, Rep. 6 ki Boottonfg
Part I : page

"To understand what they =re, 211 that is necessary
is to reduce the battle-the central act of war- to its simplest
form, and then obgerve what happens., When two men fight, what-
ever the stake may be, they have to guard, to hit and to
MOVE. Whether they are armed or unarmed, or whether they are
fighting on foot, on horseback or from within MACHINE, THESE
THREE FUNCTIONS REMAIN CONSTANT. Multiply the twoc men to any
number and the result is EXACTLY THE SAME. Therefore, it
follows that all organisation to be tactically efficient, must
express these three functions, and the more readily, rapidly
and effectively it does so, the more perfect it is in itself.
.. Oout of their combined use, TACTICS, or the ART OF FIGHTING,
is evolved." (Capitals used for smphasis,not the author's bdbut
the Project-Director's ).

_TO SUM UP:
Twc Men Fighting Need Two Armies Fighting Need
To Guard Protection
To Hit Weapons

To Move rieuns of Movement
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Now, VEGETATION may be concerned in all three of
these elements of TACTICS; for

It mgy function as covsr or concealment or even shelter
to one or both opposing armies, . :

+ may function as cover or concealmsnt or even shelter
te their weapons,

It may rstard or acceisrate movement of armies and

It may indicate roughly the extent to which the soil :
end/or subsoill underneath it. retard or accelerate movement. E

This last point 1s the principal object of this
research, However the othsr points mentionsd may be properly
included in "Terrain Conditions" in its widest sense and are
considered here but ss of secondary importance in this project.

Mow according to General Fuiler {op. cit.) there are:

Three forms of movement: human, animsl and mechanical,
Three mediums of moveuent: earth, water and air.

Three dimensions of movement: oane-dimensionsl., along roads
and rellways;
two-dimensional, over land and
water surfaces;
thres-dimensicnal, uader water
and through the air,

Three types of military
movement: strategicsl, tactical and admin-
‘ istrative.
To these twelve aspects of movement, should be added,a thir-
teenth factor which medifles all of these twelve more or less :
profoundly;viz, !

WEATHER

It may be objected that weather is not a "terrain condition®,
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that it is better named as an "envircmmental factor". But, by
whatever classification, weather i1s universslly present and
comnonly modifies all these sspects of movement so profoundly
thet it would be folly to ignore it. e.g. Prolonged rainy
weathsr turns CULTYVATED FIELDS everywhere into a morass of
deep soft mud, obstructive to human, animal or mechanicel
movement over the ground, On the other haad, the same fields
when dry would be muck less or not at all obstructive to most
kirds of movement ,

Since cultivated land occuples icughly one quarter of
the earth's land surface, and since militeary campaigns
are fought for the most part on cultivated lands, the importc-
ance of the effect of weather needs no comment, in the matter
of military movement,

Advising the interpreter always to keep in mind the
effect of weather in modifying his interpretaticns, we revert
to the consideration of the twelve aspects of movement tsbule
ated on the previous page in so far as they may be affected
by vegetation, First in order are the three FORMS of movement,

viz, HUMAN, ANIMAL and MACHINE,

ANIMAL MOVEMENT
This report is very little concerned with ANIMAL MOVE-
MENT because modern armies heve used machinc-movement to supe

Il' plant HORSE MOVEMENT except in rare cases,
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For exeample, in the First World War, 100,000 French

cavalrymen were worse than useless since the information from
their reconnalasance maneuvers in August-Septemter, 191, was
actually misleading, ONE single pilot with his camera operator

could have done so very much better. On the other side an

—— - - esen man -

E.VEN W‘GM CORPS or ;\usti"iatl and awngal 1&.«; -

z
‘3
i

their excellent horsemanship were cf practically no used in

the campaign that led to the disastrous surrender at Lemberg.
However, in the last World liar, "there was effective use of
cavalry by the Greek Army during the advance into Albania as
' well as by the British in the Syrian campaign." Col. S.A.L.

Marshall in Blitzkrieg. E

Perhaps it may be best to consider ANIMAL MOVEMENT in
modern warfare as still useful where MACHINE MOVEMENT 1s im- 2
practicsal. This is often the case in regions of steep mount- “é
ains, In Part III of thls report, there is a treatment of R
such a region where WILD ANIJfAL MOVEMFNT and its effect in the
shape of the game trails is mentioned.

Such game trails, are often the best travel routes for
man and/or beast. Their relacion to vegetation and their

identification on photographs is treated.

The part played by vegetation in ANIMAL MOVEMENT in the
tundra (e.g. reindeer sledges over slippery, wet reindeer moss)

Q or in subarctic desercs (camels, yaks, etc, in the Mongolian

RESTRICTETLD
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desert) 1s not treated in this report.

HUMAN MOVEMENT

as affected by terrain conditions, especially as indice
ated by vegetation on photographs is discussed in many places
throughout this report. The use of SNOW~SHOES for traversing
bogas in summer time s discussed as perhaps somewhat of a mil-
itary novelty although such a way of travelling has been in
use in Quebec for a long time by lumbermen, etc. (See section:
Peat Series in Part III).

Terrain conditions affecting HUMAN MOVEMENT, in the two
greatest battlefields of Europe, Flanders and Poland, have al-
ways been of enormous military significance. The large areas
in theae countries that are covered permcnently by deep mud
or become such, mud in rainy weather have always circumscribed
the movement of armies. Because the natural vegetation as
seen un alr photography is ofter. the best available indication
of the height of the water table and hence commonly the depth

of the mud; a special study of subarctic lowlands has been
made, using as a test location the lowlands of Canada, west
of James Bay. (Part III of this report). In addition the recog-
niticn of marshes or bogs and swamps on photographs is discussed

in every other part of this report,

-

The significance of the vegetaticn of & marsh as a rec-

3
1
:
':_5
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The significance of the vegetation of a marsh as a rec-
order betraying all HUMAN MOVEMENT as lines or trails on a verte-
ical photograph readily deteciable by the photo-interpmeter 1is
pointed out in Part II, seztion 6, psze 5. We can therefore
lay down the principle that vegetation not only indicates to
the photo-interpreter the depth of the mud in the marshes but
2lso betrays military movements in it. Further, that the more

brittle the vegetation covering the marsh, the more sensitivs

the vegetatlion 1is in recording any movements across it by man

or aniumals of sufficient size, By brittle vegetation is meant
' nlants with rather thick, succulent stems like cat-tails, wild-

rice, etc,

MECHANIC/.L MOVEMENT

Mechanical movement on wheels 1is largely restricted to
roads and thus falls outside the province of photo-intarpret=-
ation of vegetation, In modern warfare, however, CROSS-COUNTRY
MECHANICAL MOVEMENT is of the greateat: impartance, especially
mevement of tracked-vehicles, tanks, etc,

To quote General Fuller s:ain (The Reformation of War,
1922, and reiterated 20 years loter in "Machine Warfare",Chapt.
VIII, 1942), "The tank carries its own roadway in its tracks;
it does not, therefore, need a road; it can, therefore, look

' upon & road or roadless country with unconcern, and in this
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indiffaranns, without probing very deep, we may discover an

entirely new epoch in the art of war--the epoch of roadless

tactiecs,”

That thias is not an exaggeration, 1s explained by the
General (op. cit, Chapt VIII) "The point missed was this:
Should the line be penetreted, as tconks are not tied to roads,
once a numnber have passed through the gep, by wheeling right

and left and then swarming over the open counitry in the rear of

tha fortified line that line can be taken in reverse, To count-
or this, a very different protective system was required-nanely

area in contradistinction to linear,"

MECHANICAL MOVEMENT IN ROADLESS TACTICS

is always restricted by terrain. "In considering the German
advance into the Sedan lowland, the maneuver which punctured
the paper bag of the French defense and produced vhe military
collapse of the democratic alliance, one is impressed forc-
ibly by two facts: THE NIGH-COMPLETE CONTROL BY TERRAIN OVER
THE OPERATIONS OF LIGHTNING WAR AND THE RELATIONSHIP OF GERMAN
TACTICS TO THE DESTRUCTION QF THE OFFENSIVE MATERIALS OF THE
ENEMY." (Col. Msrshall: Blitzkrieg: Armies on Wheels, 1943).

From this, it is readily seen that in contemporary war-
faro, deducing terrain conditions from air photovgraphs is one
of the »rincipal services expected of the photo-interpreter.
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Referring again to the tabulation of the twelve aspects

of movement (page 3 preceding) and getting down to first prin=

ciples, we can now say thst es regerds MEDIUMS OF MOVEMENT, this
project dealis with onlf two of the ?hree METIUMS OF MOVEMENT;
viz OVER THE EARTH an¢ IN VERY SHALLOW OFF-SHORE WATER. It may
be weil to call attentlom to the faot that the greatest obst-
ruction is commonly neither earth nor water but that their
formideble combinetion:

M UD.

Furthsr as regards DIMENSIONS QF MOVEMENT, it should De
noted that while one-dimensional movement and warfere (trench-
warfare, etc.) can make excellent use of photc-interpretation
of vegetation, tWwoe-dimensional mechanical warfare over land
surfaces (blitzkrisg, tank warfare, eté.) frequently depends
almost entirely upon the photc=intsrpreter's deductions as to
terrain conditions (e.g., the passage of ths Nazi "Blitz" across
the mountains of the Serbo-grecian frontier was planned on tha
basis of such photo-interpretation).

Ta sum up, this report is designed then to help the inter-

preter deduce terrain conditions from vegetation shown on photo-

graphs in so far es it affects! Juman, animal or mechanical move

ement across the surface of the earth or of shallow water or their

terrible mixture MUD, In twp-dimensional (areal) even more than in

one-dimensional {iinear) warfare, whether for strategical, tact-
ical or administrative purposc,

RESTRICTED
Security Information

oo il a6




. l‘o;:h. Rep, 6 : - introdustion
. 32 S | ' - page 10

PLATES

The nlates are a special feature of this report. Eash
plate hes on it a sufficient explanation, so that any of them
py itself is still) a complote study, independent of the rest
of the text. The continuity of the text has naturally suffered
gomewhat as & result of this plan, but it is beleived that the
gain in adaptabilif& more than offsets this disadvantage,

The plates were made up as independsnt series espedially
suitable for rapid reference, so that, for example, if the

photo<interpreter wished information on the effect of snow ssen

' on photographs, hes could find it in the Snowfall Series of 5
plates, almost at a glance. These plates also constitute a set
of quasi-.standards, or svived problems, againat which the photo-
interpreter can match the photograph he may be attempting to in-
terpret.

The Keys in this report have been deliberately separated
from the plates because it was heleived that the photo-intere
preter could most conveniently studyboth the plates and the
pertinent keys, with hoth Parts open in front of him at the
same time,
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For several reasons it was decided to make this Tech-
nical Report a manual of self-instruction, particulsrly because
cther very important topics allow only a very short time for
studying vegetation in the classes of the Photographic Inter-

B T N Y . Py
petavivin v

-~
=

This report has been put in loose-leaf form, in four
binders corresponding to Perts I, II, III, IV, Ths afrange-
ment is unavoidably arbitrary, but since it is loose-leaf, the
photo-interpreter can rearr-ange any of the Parts, sectiomns,
tables, etc. in whatever order he may fird most useful to him-
self. It was thought thzt this plan of assembly would increase
the adaptability of this report to fit a wide variety of nesds

and purposes.
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SPECIAL NOTE ON KEYS.

Thess Keys are mersly an ald to the lunterpreter 'in recog-
nizing differsnt types of vegstation, They can help him to ob-
serve, to think systematically and to correlate; THE KEYS CANNOT
THINK FOR HIM.

Cnce a type of vegetation has been identified, if the in-
terpreter does not already inow what terrain conditions the veg-
etation indlcates;, he should turn to whichever one of the dif-
ferant t:bles 1ists the types of vegetation and what they ind-

cats, These tables are mentionsd in the following section

o

slong with the first princinles of interpretation of vegestation.
In the Introduction to Pgrt IV there is given two special tables
of indicator plants on pages 5, 6 and 7, for the indicator
plants of Colorado and Wisconsin,

How thess key

n

ars mads 1s described in Technical
Report No 5, Part II, paeges 9 to 23,

The number of kinds of keys possible for specisal purposes
is very large. An example of what a muitiplicity of keys would
result if each special purpose had its own speclal key,is illus.
trated in Part II, section 5 of this rsport in the tables bet-
ween pages 10 and 11,

A list of keys piiblished in previous technical reports

of this series 1s placed at the end of this section,
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section oxn keya

GENERAL KEY

KEY FCGR PHOTO-RECOGNITION AND PHOTO-INTERPRETATION
OF VEGETATION, THE WORLD CVER.

(Naturally only a very short key indicating only roughly
some torrﬁin conditions is possible for vegetation the World
over, Bwaver. such as it 1is , in certain circumstances and
in certain regions it may be helpful to the interpreter. It

is therefore set down here).

1 Regions of the earth where the vegetaticn is wanting or
ractically negligible.Regions perpetually covered with ice,

Antarctica, Greenland Plateau, etc. Porman?ntly snow-capped
‘mcuntains, extreme or truo;hot, dry deserts,as much of Sa-
hara, Arabla, Death Valley, partas of Western Australis,
parts of the Kalahari Desert, and cold dry deserts, e.g.
parts of Mongolia, Tibet, northeast tip of Greenland, etc,
roughly one-third of the land surface of the earth,

la Regions of the earth where there is vegetation discernible
especially on air photography . . . . . 3 . 2

4
9
4
2
§
g
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GENERAL XEY

(continued)}

Areas evidently cultivated or formeriy in cultivation, rec-
ognizable by artificial outlines, buildings, roads, etc.
Usually cne of the mogt readlly recognizable features on

an air photograph. It indicates fairly well-drained ter-
rain (except for rice, there are no important or widespread
crops that vwill grow on water-logged soil). Such areas in

dry weather are sreas of good travelling conditions, good

trafficatility. Such areas in wet weather are areas poor
. to very bad travel conditions. They are then areas of 6"

to several feet of mud, Such areas must have something
like a temperate climate,at least during the long or short
summer, and must hevs at leaat a fair amount of rainfall
during the growing season,or else they are irrigated,and
then show the canals, etc, (Note: Cultivated lands are not
the object of this Technical Report).

2 Areas evidently not cultivated . . . . . . 5 .3

{Areas covered by tree or grass vegetation; 1i.e. forests,

75 s e Sl il O o e LR Baien it

scrublands and grasslands),

m (tr'. 'é& A&l &84
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3 Vegetation principally of trees occupying originally about
ene third of the land surface of the earth, Areas more or

less densely shaded . . . . » g - @ . Forests.

3a Vegetation principally of grasses, or cat-tails, or sedges

or other non-woody planis although some bushes are often

s R L e i A B L S

present, Indicates areas either too dry or toc wet, or

with soil too shallow for the grcowth of trees.. Areas with

velatively little shade . . « Marshes, prairies, mead-
ows, grasslands,very recently burnt-

Q over land.
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I Subarctic Mountaina
Key I. Page 1

KEY FOR RECOGNIZING VEGETATION IN THE NAHANNI VALLEY
ON PANCHROMATIC SMALL-SCALE PHOTOGRAPHY IN SUMMER.

(Based primarily on height of the vegetation,
as determined by parallax on stereo pairs,
Texture herdly discsrnible).

Height about 20 feet to 60 feet or tvaller . . . .« 2
Height lower than 20 feet, commonly much lower . ., . L
Tone dark gray (spruces) ) . . . . . . .+ 3
Tone light gray (Pl. M-2, 3, L, 7, 17, 21) . . + Aspen

Trees growing in depressions, around ponds often in assoc-
iation with the lighter-toned, feathery textured larch or

in slight depressions at the foot of a slope where the run-
off £ om ths Blope is apt to keep the terruin wet throughout
the summer. Not nearly as common as the following tree.
(P1. M-2, 18, 19, 21, 24) . : i . . Blaek spruce.

Treea very common on slopes, often in nearly pure stands on
alluvial fans or deltas. On better-drained soil and subsoil
than the preceding (Pl. M-l, 2 3, h, 7, 8, 9, 14, 15, 16,
17, 19, 20, 21, 23, 24, 25, 2 ) ) s . White spruce
(two kinds).

Height 2 to 20 feet, bushes, plants with woody stems, much
branched; texture very fine,oTten a zone above tree-line. 5

Height lower than 2 feet (many oI these plants not with
woody stem grass-like, moss-like with some very low bushes
interspersed); texture not visitle, {(except on.very large
scale photographs) commonly forming a zone bet‘ween the zone
of bushes below (alders, willows and birchss) and the snow
above on the mountain tops . s ) . e o
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Bushes forming a zone of vegetation on slopes, most com-
monly above the tree-line but below the znne ol grass-like
or tundra vegetation, height 2 to 5 feet, the height dim-
inishing with elsvation progressively (Pl M-1, 2, 3, 4, 5,
6, 9, 11, 13, 1k, 15, 17, 19, 21, 22, 23, 2L, 25) . .

. Scrudb blrch
(O'ten in association with other bushea, heaths, etc. on
drier terrain).

Bushes very commonly along streams, torrents, rivers and
lakes, on borders of black sprucs-larch swamps . . . 6

Tons relatively darker (Part III, Plates III, VII, XV,
X‘"III’ XIX, HIII and XXIX) . . . . [} . AldeI‘S

Tone relatively lighter, sometimes almost white when the

catkins or cottony fruits are present in abundance. (Pl.M-1,

2, 3, L, 5. 6 7. 8, 9. m, 15. 16, 17. 19. 20, 21, 28, 29
. Willows.

Vegetative cover practically white, appearing like snow.
(Pl. M=1, 3, 4, 5, 11, 14, 19, 22). . . Reindeer-moss.

Vegetative cover darker in tone (Pl. M-5, 6, 9, 10, 1L).
s s . 5 . Tundra or
alpine tundr a vegetation of grasses and sedgea, mosses, etc.

(With slight modifications this key can be ajusted for montane
regions anywhere in the arctlic.)

RESTRICTED
Securi+y Information

|
g
é
|
i
3

>

SN




Tech. Rep; 6
Part

la

2a

w

3a

Sastien 1. Keys
1 Key II. page 1
Subarctic Mountsi: -

KEY FOR DETERMINING BEST TRAVEI, ROUTES
IN ARCTIC AND SUBARCTIC RUGGED MOUNIAINS.
(Bassd on the Nahanni Valley, Canada)

Very sleander lines, often scarcely visible, often dissappear-
ing into foreats and reappearing on the other sids of =
stand of treeas. These ars rame traila, often the beat and
often the only feasible routes for walking . . . « « « » 2

Broader, consp’'cucu. objects cn mosaics or air photographs

Trails prevailingly above the tree 1ine . . . . . . . . 3

Trails prevailingly below the tree line often descending
into swamps or bugs, relatively wide M-24,.28 Moose trails.

Trails very slender, often ascending to highest elevations,
M-28 Sheep and goat trails,
(Important for look-outs and observation posts)

Trails broader, prevailingly and roughly following contours.
M-28 Caribou trails.

Larger streams and rivers, mors or less suitable for travel
by raft or by canoes longer than 20 feet (mountain streans
and torrents are almost invariably overgrown by willow bushes,
light-toned on air photogrephs, and are about the worst pos-
sible routes of travel for ascending mountain slopes), . .5

Land or 106 or anou [ * L] * * * * . . ] L 4 [ ] - .' * L . * L] 6

Water of rivers or streams, on panchromatic or infra red,
white or light gray, indicating glacial milk, i.e, with rock
flour in suspension, usually swift and dangerous streams of
very uncertain flow;on he% €zys glaciers melt freely and
glve a large amount of water suddenly; on a cold cloudy day,
these streams are much reduced in volume or stop running . ,
M-14,15,16,20. 25,29. Swifter streams
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Sa Water of rivers black on panschromatic or infra-red pictures, |
clear water, relatively free of rock-flour, relatively much ‘
less dependent on the weather. See Pl. M-21

Except abv rapids, less swift streanms.

6 Top of rounded ridges, upland heatis better than any of the
following ,Pl, M-23,24 , s . . FKeletively good walking.

6a Other topography . A . . S . & g o 1

-~

Medial nmoraines, Fairly good walking but uncommon see Pl.
M-26. 27

Ta Ice fields., Fairly goou travelling in late summer when snow
has melted away. Sec Pl.M-10.

NOTE: With 3light modifications this key will be serviceable
in interpreting montane aresas elsewhere in the arctic and sube
arctic, e,g., Kamchatka, mountains of northeast Siberia.
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PROVISIONAL KEY FOR RECOGNIZING
ON SMALL-SCALE AIR PHOTOGRAPHS,
THE XINDS OF VEGETATION IN THE LOWLANDS
IN THE SURARCTIC. (3se PART ITI, PLATES 1 to- 26).

Photo-recognition

1 Areas showing as light-toned (gray to nearly white) narrow

bands paralleling the privers with a natural growth of trees

or cultivated land. . 5 . River banks, especially the
south-facing banks, the driest
areas with the best trafficability.

la Arsas of irregular shapes, not narrow light-toned bands
paralleling the river . s 3 . . . . . . 2

2 Torie of area, dark gray; seen to de forest-~covered under

stereo. Swamps, 1.e. wet forests of cone-bsaring trees,

i.e,, spruce, fir,lerch and cedar. . . In this
: area, ov.rwhslmingly e forest of
nearly pure (B) tlack spruce.

2a Tone of area light to very light gray . o o (Z) Marshes,
i.,e, tree-less, wet grasslands.

b bt i TRt VA Ml

Photo-interpreczation

These three tjpes of vegetation indicate the following
trafficability:
River banks--best trafficability on lanéd in the summer,

L BV SRR

pcor trafficability during apring thaw and floods,
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ot v=2qd in winter because the aldjacent ice-govered
Pivos .: duv mach butter,

Swamps--poor trafficability all the year round, Of im.
portance as a scurce of logs for building cordurcy
1 0ads,

Marshes--worst trafficabiility in summer; troacherous
tralfficadbillity in winter except frozen solid,
They convaia practically no road building materials

near feature,

- ——
s —— —— — e ————— —— -

AT,
; ’ l'ﬁ\:: : } &nu .
N SWAMDY haapajld Ve s watey-table l?wwJ
Bicxiands T Tt TT Tttt AL 7A

Cross-section showing typical natural levee-like banks of rivers
in subarctic lowlands.
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Teoh. itop. 6 section cn keys

Key 1V

KEY FOR IDENTIFYING THE KINDS OF VEGETATION
FRQM STEREQ INFRA RED AIR PHOTOGRAPHS OF
NORTHERN WISCONSIN, IN SUMMER.

(approxinate scale 1/17,000)

Vegetation relativsly lizht-toned, w!th dsciduous

[

-y o S Y W B 9 A ] = & L L] . » < 3 L [ ] L
]
i

|

Jjegetation rclatively dark-toned, conifers with evergreen
ieaves {(except ths larch or temarack, the lightest-toned

of these types of vegetation) and conseshapsd crowns . .5

bout 3 to 10! tell . . . - g 2 .

3]

vegetation

3
Vegetation about 10 to 100' ¢all . , . . . .+ L4

Vagetation, the zons nesrest the water, usually less than
3 or k'Y teid . , , .+ . . o HMarshland (W-2F}
Vegetation, usuaslly the second zone inland from the water,
Alder end willow bushes about 5' to 10' tall, Water table

at the earth's surface . 5 s . Lowland brush (W-26)

Vegetation on the lowest land, usually the zone next to

the ponds and marshes, Indicates wet terrain, . . .
: Swamp Hardwoods (W-G)

Vegetation on higher ground . . . Aspen W<l, We2; White
biroch We3 & Wel; Northern Hardwoods W.S, W6, W«T;
Scrub Oak W-8,

The sgepsaration oi these types of woodlands requirss considere

able practice,
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5 Vegetation darkest in tone, on very dry situations with

Sa

marshes and ponds lacking. This plant indicates the very

best tralfficability locally . s . Jack Pine W-1l5, W-16,
W=17

Vegetation not quite as dark in tone as the preceding, in
situations from moderately dry to wet . . . . . .
All the other conifers

(The separation of the other conifers on this small-scale

summer photography requires practice, Recognizing the assuce

iated landforms and patterms of vegetation ias of great assis-

tance in this type of photo-interprstation),
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KEYS IN PART II, SECTION S,
pages 11 to 18,
OF THIS TECHNICAL REPORT NO 6

Keys for the Recognition of Types of Vegetation and Related
Landforms on Air Photographs in the Chesapsake Bay Area.
A "test-location" for drowned rivers or embayments and

trhoir related types cf vegetation.

KEYS IN TECENICAL REPORT NC 5, PART II.

Keys for identification of kinds of vegetation in northern
Ungava. A "test-location" on a shield area showing arc-
tic and subarctic vegetation. This type of key with some
appropriate modification will probably serve fcr the rough
identification cf vegetation as an indicator of terrain
conditions in many other parts of the northern or colder
subarctic region and arctic, especially in shield areas,

of mostly glacial erosion. pages 23-27

Key for the identification of kinds of vegetation,
Val David area, Quebec. A "test-location" on a shield

area, mostly gf glaclal deposition. Especially for use

RESTRICTED
Security Informaction

>
&




RESTRICTED :
= ' Security *ﬁfbrmntion
ixi fech, Rép. 6 section on keys
- part 1

KEYS IN TECHNICAL REPORT NO 5, PART II.

(concluded)

with triple phot~zraphy, i.e. infra-red, panchromatiec
and color taken simultensously. Scale 1/7200. In con-
vrast to the precedinz this key 1s for the southern or

warmer part of the subarciic vegetation. pages 33-36

Key for the identification of kinds 2f vegetation in the
warmer, moister subarctic region. Test Location: Homer,

Alaska. nages 38-40

N

Key for the identificaticn of kinds of Vegetation for the

subarctic region. Test Location: Anchorage, Alasks,

pages L3-45.
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KEYS IN TECHNICAL REPORT NO 1, PART I.

5 3¢t of Fourteen Keys to Aid in the 3

Recognition of Kinds of Vegetation in the Chesapeake Bay
Area with Procedure for Selecting Which Key to Use.
Step 1 Step 2 Step 3

Determination of the Determinstion of the Determination of the
Type of Vegetaticn Seasonal Key To Be Used Species of Plant

by means of key on by means of keg on
page 2 pages 6, 8 or 8a
page
Key No 1 WINTER i5
Key No 2 EBARLY
Date of phctog.aph SPRING .2l
WOOoDS page 8 Key No 3 MIDSPRING 25
Photographlc evidence Key No I SUMMER 33
page 6 Key No 5 EARLY
FALL 39
Key No 6 LATE FALL 43
Key No 7 WINTER 53
: Key No 8 EARLY
Date of photograph SPRING 56
page 8 Ksy No 9 MIDSPRING 56
WASTE PLACES Photographic evidence Key No 10 SUMMER 39
page 6 Key No 11 EARLY
FALL 63
Key No 12 LATE
FAIL 67

Date of photograph Key No 13 WINTER 71

page 8

MARSHES Photographic evidence Key No 1l SUMMER 74
page 6

CULTIVATED AREAS Not atudied in this

plece of research.
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PHOTO-INTERPRETATION

CF TRANSLATING VEGETATION
INTO
TERRAIN CONDITIONS
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PHOTO-INTERPRETATION

Methods of Translating Vegetation
into Terrain Conditions

The title of this whole Project No 257002, "Investigat-~
ion of Methods of Determining Terrain Conditions by Interpret-
ation of Vegetation from Aerial Photography", plainly calls
fcr two distinct llies of research:

Recognition of the Different Types of Vegetation Show-
ing on Air Photography. {(see previous section).

Determining What Terrain Conditions are Indicated by
Each Type of Vegetation. That is the object of this c:2ction,

PRINCIPLE NO 1. ALL PLANTS INDICATE
THE TERRAIN CONDITIONS OF THE LOCALITY
WHERE THEY GROY NATURALLY.

Plants can exist only within certain limits of variation
of the factors or conditions of their surroundings (sometimes
called "total environment" or "environmental conditions"). Hence
the very fact that a plant, or better, a society of plants, exe
ists naturally on any part of the earth impliass that the factors
of the environment do not vary beyond the 1iimits within which
the plant or society of plants can exist, Therefore, this plant

or soclety of plants is an indicator of the iocal environment.
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Part I page 2

6.8, Cocoanut palms on a shore immediately tell us that &
tropicsl climate exists on that shore, 1t alac tells us
however, thut all the other factors of the environment, as well
as their combination or total environment, are those under
which the cocoanut palm can grow, e.g. the kind of soil, the
height of the water-table, the amount of sea-salt in the soil

water, etc, as well as all of those scting together.

PRINCIPLE NO 2, MOST, BUT NOT ALL, PLANTS EXIST WHERE THEY
ARE BEECAUSE THEY CAN COMPETZE SUCCESLFULLY WITH THE OTHER
LOCAL, PLANTS, AS WELL AS SURVIVE THE CLIMATE, SOIL, ETC.

This is a very important principle for the photo-inter-
preter of vegetation to remember FOREVER AND A DAY, It is
perhaps best explained by an example., If a southern cypress
(either Taxodium distichum or T, ascendens) or a white cedar
(Thuja or Chamaecyperis) is transplanted from their native
swamp to much drier soil, or if the swamp is drained, theae
trees will grow two or three times as fast,

If however the oypress or cedar is transplanted into a
dry oak woods both will d!e in a very short time, This is plain
evidence that the cypress and the cedar grow in swamps because
there the other trees cannot compete with thkem or grow under

such advsrse conditions, But the cypress and the cedear can grov

R s s aky
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very vell on dry soil but vhey CANNOT COMPETE with the other
trees, the oaks on the 4 ryland,

On the other hand, if a black jeck oak (Quercus marile
andica) is transplanted from dry hill-top into AN OPENING in
G cypress or cedar swamp 1t will die in a short time, This
shows us that the oak cannot survive in the water=logged swamp
goil and that it is the soil conditions and NOT COMPETITION
WITH TPE CEDAR or the cypress that causes this oak to be absont

from these or any other swamps and that wherever this oak grows,

there can be presumed dry soil. In fact, wherever these oaks

&are numerous on the hill toups of the District of Columbia and
ad jacent Maryland, a deposit of (Pleistocene) soarse gravel
about 10 or more feet can be presumed (and therefore "good all-
weather trafflcabiiity" the year round),

The interpreter will do well to consider another example
of this kind, A year after an oax or pine forest is cut down

or burnt over, & swarm of weeds, grasses, etc, appears. After

ererer -wrmwmmygamvmﬂmmm

a few years (about 10 to 20) the young pines will have taken

e

‘. Dossession and the weeds and grass will have disappeared. This
shows us that the WEEDS AND GRASS CAN GROW ON SUCH SOIL VERY
WELL but that they CANNOT COMPETE WITH THE PINES AND OAKS (i.,e.

they cannot grow in the dense shads created by the pines and

oaks as they grow above them),

Another example

“' A curving line of willowes in & distant

;MM\,M<~1»— - upTesTeE TpwRe f ey e

megdow, 18 commonliy taken to indicate the presence of a streanm,
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This is usually the case, On this acoount it is commonly ine
ferred that willows require very much water and cen only grow
in wet places, As a matter of fact the willow trees grow very
well on dry hill tops when they are planted there in the open,
If thoy are pianted under the shado of the oaks, the willcws
soon die. From this, it is plain that willows grow along
streams in the meadows NOT because ithey need excessive amounts
of water but because they NEED FULL SUNLIGHT(1.e. "SHADE«INTS
OLERANT", }

This principle OF THE FACTOR OF COMPETITIO. has been
stressed because 1t furnishes the trus explanation of cartasin
seeming inexplicatle contradictions in the interpretation of
vegetation of great importance in tne subarctio, An outstand-
ing case of this is the question: What terrain conditions are
indicatesd by the black spruce?

In northeastern Pennsylvania the black spruce grows only
in sphagnum bogs along with the larch, In the belt of forest of
the Great Lakes Region and adjacent Canada from Minn, to Maine,
the black spruce is usually found in or near such bogs or wet
lowlands, 1In Alaska tne black spruvce while commonly found in
or near such bogs also occury rather commonly on relatively
dry, welledrained glacial till. In much of Labrador a?d Ungave
the black spruce, and to lesser extent, the larch is found growe
ing on relatively dry terrain. Does this mean that the black

spruce 1s a nisleading indicator plant? Or even worse, does

it moan that all indicator plants are unreliable?
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The solutiocn of this difficulty is that in the souvthern
part of the subarctic forest the spruce cannot compete with a
considerable number of other trees on the drier land. (Thess
other trees however cannot live in the water-logged, acid scil
of the bogs or at least cannct competo with the black spruce
there). In the northern part of the subarctic forest, in Lab-
rador, the black spruce and the larch have no competitora and
50 tlicy grow on relatively dry sites. The black spruce then
can be taken as an INDICATOR OF BOGS and permanently wet soil
in the southern part of the subarctic {orest but as an indic-
ator of either wet or dry soil in the northern part of the sub-
arctic forest. It can be taken for granted that a species with
sucti an enormous range (Labrador to Bering Strait) musi have
many lccel races with possibly varying habitats and also that it
‘ay hybridize with its close relative and common associate the
white spruce. This may explain some of puzzling behavior of
this spruce in Alaska and the Canadian Hocky Mountains. This
does not lessen the value of the black spruce as an indicator
for makirg rough estimates of the terrain conditions. It does

require tihough that the photc-interpreter keep this principle, in

mind, i.e, effect of competition in malzing his interpretations.

This same principle explaina why the larch along the
Larch River in Northera Ungava was found and photographed by uo,

growing on a dry dclomite slope (Mt, Dolomite, See Technical
Report No 5),
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Tho.prinoiplo of competition comes into plasy in inter=
preting vegetstion in any part of the werld whenever yho native
vegetation 1s destroyed by firs, the ax, landslides, 1lnsect
pests, etc.

This effect 1s most marked when a forest or stand of
trees 1s completely killed, root and branch. In such cases,
the total eqvironmont has changed principally in that a shaded
area, is now one of full suniight. Consequently any plants
which can grow in such a soll will invade at onca ir the parent
plants are neardy and the wind or tne birds or rodents, etc.
will transport tTheir Iruiits and aeeds into thoc area now open
for colonization, Without this explanation, tha photo-inter-
rreter will be puzzled to find single specimens or even stands
of young saplings of swamp trees grcwWing on relatively dry siopes,
e.8. the river birch and the red maple are trees commonly found
in swamps especially in the coves of the Chesapeake Bay. But,
sometimes, a few years after a severe forest fire killing nearly
all the trees in an oak forest or pineland, & considarable percent
of the new young trees may be the river birch., In the course of
yeara, perhu.ys even a century, the birches will gradually die out
in the fierce day-and-night competitions with the oz2iks and hicke
ories.

This appears to complicate matters hopelessly for the P,1I.
Here 1s a swamp tree, the river birch, growing beautifuily, on
a hill. How can such a tree be reliable indicator plant?
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However the interpreter should remember that this sort
of invasion of dry sites, after a fire, by swamp trees 1is the
exception, not the rule, and that such a dry site shows more
or less clearly that it has been fire-swept. Further the plants
that usually invade the great bulk of a burnt area are not swamp
nlants, Some of them sre so commonly found the year after a
fire that they are named after this habit, e.g. the firewecd
(Epilobium angustifolium) throughout the forcst region of the
nortanern states, Canuda and Alaska. (See Part I, Pl1, OC 1 and 2)

The commonest invading trees after a forest fire, in
most of the forests of Alaska, Canada and the northern U.S.,
are one or more species of poplar and one or more species of
birch, ete, But especially common is the quaking asp {(Populus
teemuloides) considered to be the most common tree in North
America. (See Part IV, pl. W-1 end 2; Part III, P}, II,III, 1IV,VI,

VII,VIII,etc.; also A-3, no 13-9,13-3 )

To sum up, when native vegetatlon is destroyed, new
plants and a new vegetation invade even where the stumps and
roots send up fast growing shoots which scon shade out the in-
vaders. In general the invading vegetation can be used to deduce

terrain conditions provided that the interpreter RULES QUT 3UCH
PLANTS AS CAN GROW ANYWHERE BUT ARE LI.ITED BY COMPETITION WITH
OTHER PLANTS., Usually these are plants which commonly live in
ar extreme or specialized type of habitat, more or less inhibit-
ive to plant growth, such as, a high acidity(of bogs) the high
osmotic pressure of thes salt water(of lagoons, )atc, At sny rats,
the P,I, stould never base an ‘nterpretation of terrain condit-

ions on & single plant but rather on the pattern of vegetation
and the plant soclety,
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Part I page 8
PRINCIPLE NO 3. THE TERRAIN CONDITIONS INDICATED BY BOUNDARY
LINES BETWEEN ZONES QF VEGETATION
ARE OFTEN RECOGNIZABLE OR EVEN OBVIOUS ON PHOTUGRAPHS.

The previous 2 principles, probatly the most fundamental
for the photo-interpretation of vegetation, show in what way
any and every individual plant is an indicator of terrain con-
ditions., Tkis principle No 3 deals with groups or societies
of plants or large, essentially pure stends of ons plant,
especlally as regards the lines that form the recognizable

boundaries of such societies or zones on photographs.

a) ARTIFICIAL PLANT SOCIETIES Ok
MAN-MADE ZONES OF VEGETATION

These areas of cultivated lard are -..3uelly easily recog-
nizable by their mcrs or less regular or artificial_looking
boundaries and the assoclated artifacts, roads, buildings,
irrigation-ditches, rows of trees 4n orchards or plentatiors,
rows of crop-plants, etc, Such areas are not inciuded in this
Project.

However, they do indicate at least one very important
fact, 1.,e, they are never permanently water-logged areas (rice-
fields excepted) and therefore in dry weather have at least
fairly good travel conditions. BUT after a notable rainy spell,
practically all cultivated fields become layers of mud or soft

8ilt from six inches to several feet deep, Exceptions to this
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rule are: fields of almost pure sandy ecils or of soils with
a very high content of gravel.

Such soils may actually become firmer with light rains
and,even after heavy rains,may still be not muddy and relatively

auch firmer than clay or silt solls,
b; WASTE PLACES

These are plant socletles that invads cultivated fields
that have been abandoned, Many of them are the familiar WEEDS,
not only, small weeds such as, d andelion, garlic, milkweed,
thistles, etc. etc. but weed trees and bushes, such as the All-
anthus or Tree of Heaven (it smells like He, I mean the other
place) s0 very common on trash dumps and waste placea around
our eastern clities and towns as well as in China, Korea, atc., the
original home of thls trée. An example of a weed bush 1s the
Scotch broom in Oregon.

Generally waste places show some signs of having once
been cultivated signs usually more easily recogrized than des<
cribed, Naturally such waste place-vegetation or weedz end/or
other invading indicate the same terrain conditions but often
somewhat better as regards the firmness of the soll since the
loosely plowed soil tends to become at least s£ligh%ly more cone
3olidated. In general then, waste places afford fairly good

travel conditions in dry weather and bad to very bad in wet weat-

her,
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C) NATURAU VEGETATION

This can usually ve recognized'as such because it shows
none of the customary easily recognlzable sigzns of_having been
cultivated, By means of the stereoscope, it is possible to
recognize on all but very small-scale photographs, three great
types of vegetation on the basis of height. These are:

Grasses, sedges, and other non-woody plents, herbaceous
i.e. non wooay vegetation,

Bushes or shrubs.

Trees.

A rough estimate of the amount of the earth'a isnd surface
covered by vegetation i1s:

one third covered by natural grasses, 1.,e, treeless
country, e.g. the true arctic, not permanently covered by ice,
the short grass prairies of U,S,, the steppes of Russia and
Siberia, etc,;

one third covered by natural forest land;

one third covered by ice or deserts, i,e, with vegetation
of essentially no significance in ordinary photo-interpretation.

In dealing with grass-vegetation, bush-vegetation and
tree-vegetation, it is useful to understand why each of these
main types prevalls where it does, at least in a rough way. It
may be stated thus: Grasslands are treeless because:

a) they do not receive enough rain e,g. steppes of Russia,
grass prairies of U,S,
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b) they do not thaw deep enough in the summer (or dc not
have a warm sumier long enough to mature seed? or?) as in the
arctic region (or tundra in its widest sense);

c) or because they are permanently too badly water-logged
and/or have water which is too highly acid to permit tree growth,
e.g. many sedge marshes, peat-bogs, ete¢.

d) or because they are not only permanently badly watere
logged but have such deep soft bottom as to offer insufficient
anchorage for tree growth, e.,g. the Everglades c¢f{ Florida where
the soft peat bottom may be 10' to 20! deay.

The photo-interpreter, knowing the climate, locality and
other circumstances of a region, can often decide in each case
what terrain conditions ere indicated by a natural grasslang,
(and the corollary, the natural lack of trees). Sometimes this
is evident from the photograph itself, e.g. Plates C-1 to Cei
{(in Part IV)(showing the vegetation in Colorado) show trees in
ravines and only on some slopes and %oss vegetation in the low-
lands than in the mountains, Obviously this must be a region of
small rainfall and is tree-less for that reason since the trees
are found only where the water can collect, (l.e, in gulleys)
or where the small amount of rain first fslls, e,g. near the tops
of the mountains or on the sides of the mouncains facing the raine
bearing winds, Hence, the arsence of trees in a region indicates
terrain conditions just as does ths pressence of trees, as 1is exe

plained next.
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Natural Bush-lands or Scrub-lands or open thin forests
of small trees indicate usually a deficient rainfall or a soll
too thin or too poour in water-holding capacity to support troe
growth but yet holding enough water to allow bushes and/or small
trees to grow there. In the arctic regions, on "bush-tundra®
the presence of bushes (aldors, willows, birches, heaths, etc.)

usually indicates deeper thawing and better underground drain-

age than in the adjacent sedge marshes, peat moss bogs, etc,

VARIOUS KINDS OF TREE-LINES AND THEIR SIGNIFICANCE

The presence of a forest but more especially the bound-
‘3 ary of the forest or stand of trees, THE TREE-LINE, indicates
many terrain conditions. These indications may be stated as

follows:

B AT 6 PRGNS, . e

1. A relatively warm summer long enough for tree growth.
The absence of trees in the arctlc indicates a cold, cloudy
sumaer.

2. The presence of trees indicates nothing as regards

ot AR S &AL A G I G TID Al 8D AP o D A0 Al el LR . et B 8 il

WINTER TEMPERATURE.

3. The presence of trees does not indicate whetner or not
the subsoil 13 permanently frogen at depths of about 2 or more
feet,

Lo The presence of trees does indicate that the ground
thaws in summer to a depth of roughly one foot, commonly more

09 than two feat.
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5. The elevation above sea-level of a tree line in a
country, taken in comnection with its latitude, gives &n ind-
jcaticn of the summer climate, e.,g. In Great Britain the tree
1ine is at an average elevation of 2000 feet; in Switzerland,
the tress ascend on scme slcpes to about 6000 feet whiie much
farther north in Alaska under the Arctic Circle the tree line
is at roughly the same elevation as in Great Britain. In the
Urel Mountains the eievation of the tree line is much as it is
in Alaska, This 1s due to the cold cloudy summers in the mounte
ains of the British Isles and the warm sunny summavs cn the

mounteins of Switzeriand, Alaska and the Russia.
PATTERNS OF VEGETATION.

The order or arrangement, miore or less concentric,of
zones of vegetation 1s very significant and is & safeguard in
interpreting if p.coperly used, One order of zonation that is
very commnon can often be located by starting with a bedy of
water, i.e. a stream, pond, lake or seashore.

This pattern of vegetation, in order from the wettest to
the driest may be put 1n thias general form:

l, Water:

2., Herbaceous zone-grasses, sedges, cat-tails;

3. Bushes, e,g, alders;

4. Swamp Trees, e.g. red maple, larch;

5. Rich Moist Woods Tress, e.g, tulip tree, beech;
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6. Dry Riocl Woods Trees, e.g. white oak, sugar maple;

7. Very Dry Barrens with Sparse Trees, e,g. blackjack
and other sorub-oaks,

If such a set of zones of vegetation occurs on fiat or
gently sloping terrain, each of the zones will be broad,

If the slopes are steep, the zones will be narrow; if
the slope is very steep or precipitous, some or all of the in-
termediate zones may be omitted.

This principle can be used to make seversl important
deductions, e.g. if the zone of cat-tails is wide, the bottom
of thes creek or river must be very flat (e.g. Part II. Phot-
ograpks 12-5), If further inland the zone of bushes is narrow

(e.g. same photcgraph) the banks in contrast must be steep.

MARSGES ARE AREAS FOR
"FINGER~-PRINTING", MOVEMENTS OF THE ENEMY.

Because marshes are tree-less, they are peculiarly favor-
adble for making vertical air photographs, Because much of the
vegetation in marshes is brittle and breaks or folds down very
easily, the rsadily betray any movements of man or large anim-
els across them, Hence, such an area cannot be crossed by a
single soldier, mines cannot be laid in it, barbed wire not
placed in 1it, vehicles not run it, without flagrant betrayal
of what has taken place on a vertical air photograph.
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DEDUCING THE STABILITY OF A TALUS SLOPE
FROM VEGETATION

Vegetation can be used to deduce the stability of a talus
slope. The denser the vegetation, the more stable the talus.
A talus slope devoid of vegetation is still in an unstable or
sliding condition.

DETECTING THE PLACES WHERE MOSQUITOES BREED.

Most of the blood-sucicing insects have an equatic stage
early in life, usually after the egg hatches., This usually in
stagnant shallow water. Hence, vegetation associated with such

() water can be used as an indicator of potential mosquito breede
ing places.
DETECTING THE PLACES WHERE BLACK-FLIES BREED

Since the aquatic stage of most specles of these insects
is passed in well oxygenated wator, the vegetation assoclated
with swift-flowing streams helps to locate their breeding places
when it is planned to wage war on them (e,g. see Part III,

Plate M-12, 67-4, 5 and 6),

AREAS INFESTED BY VARIOUS TROPICAL DISEASES
NAN SOMETIMES BE DELIMITED ON AIR PHOTOGRAPHS
In Siberia, the dry grass lands(elephant-grass, etc,} can
be recognized, They are not breeding grounds for mosquitoes and

(. therefore tropical malaria.
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Areas where the tsetse fly breeds and also where it
barbors ocan also bs delimited in Tropical Africa. This is an
important means of contrclling the dreadful disease, sleeping
sickness. The tsetse fly harbors in mangrove swamps but breeds
furthser inland along & narrow belt of bushes and trees on river
banks, Both these types of vegetation can be detected on air
photographs, Similerly the pords in whic™ the tropical snall
that carries thLe disease Schistosomyss!s can be rscognized as
such, fairly well, by the vegetatiou c¢n the borders of these

ponds i1n Western Africa.
CLIMATIC FACTORS CAN BE DEDUCED FROM PHOTOGRAPHS.

Pl. II shows how dirscticn of prevailing or strong winds

and depth of siiow in winter may be deduced.

LOCATING ROAD BUILDING MATERIAL BY
MEANS OF THE VEGETATION SHOWN ON AIR PHCTOGRAPH.

This topic is 1llustrated by Plates I, VII and VIII.

Time and space make it imposaible to include in this
Report many more generalizations which the Project Director
hopes to study more fully and present later in a future public-
ation, e.g. in generai. the pines as a group always signify drier
tarrain than the spruces or larches or firs, This applies to
the forests of Siberia, Russia, Finland and Scandinavia as well
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as the forests of Alaska and Canada., (Note that the "Scotsh
£4r" of the British Isles is the Scotch Pine of this country
[Pinus sylvestrial}),

Another generalization on which the Project Director hopes
to continue working is the determination of the degree of simil-
arity of zones of vegetation in the 0Old and New World arctic and
subarctic regions, This similarity has been known in a general
way for a long time, e,g. J. Ce Brown, (Edinburgh, 1884) in
"Forosts and Forestry of Northern Russia", writes:

"If from the basa of some lofty renge of mountains in a
tropical land, which, notwithstanding the high temperature
in the plain, have their summits covered with perpatual
snow, we ascend to this cooler region, we shall find vege-
etation of one kind giving place by degrees, tropicul pliants
giving way to others, aend these again to others, and
such changes rapeating themselves till at length we moet
only with lichens and mosses and their allies, And like
changes in the vegetation might be observed if we journ-
eyed from the equator to either pole, representative of
the successive zones on the mountain, Of this successive
disappearance of different kinds of plants, as a mountuain
rises in altitude, Lapland supplies many illustrations,
Baron von Buch writest—

It 1s extremely entertaining to climb great and rapide
ly ascending helghts in these climates, The vegetation
with which we are familiar in the valleys gradually dise
appears under our feet, The Scotch fir soon leaves us;
then the birches become shrivelled; now they wholly dise
appesr; and between the bushes of nmountain willows and
dwarf{ birches, the innumersble clusters of berry-bearing
herbs have room to spread—blae-berries on the dry
heights, and mountain brambles on the marshy ground, They
at last appear singly, with few leaves, and no longer in
4 bushy form, At last they disappear, and they are soon
followed by the mountain willows, Ths dwarf birch alone
braves the height and the cold; but at last it also yields
belore reaching the 1limit of perpetual snow; and there is

RESTRICTED
Security Infcrmation

e s Y '




-

.

RESTRICTED
Security Information

Tech, Rep. 6 photo-interpretation
Part I page 18

& broad dborder before reaching this limit, on which,
busides moasus, 8 few plants onlv subsist with great dif-

ficulty®

The similarity af the order(or pattern) and the
content of thess Russian montane zones of vegetation to those

in Canada and Alaska is very striking .

"Oon Axke Solki, one of these mountains cn the western
coast, which is about 3392 English feet in neignt, the fol-

lowing limits of the different productions were
marked:

Limit of snow in latitude 70° ., 5 . :
Betula nana, or dwari birch, . 5
Salix myrsinitis, or whortle-leaved willow,

Salix lanata, or downy willow, rises above the
Betula nena, and approaches the 1limit cf

perpetual snow, ., . o
Vaccinium myrtillus, or blae-berry, . .
Betula alba, or birch tree, . . . .

We should find following esach other in the same

accurately

Engl, Feet.

. 351
. 272
3 210

. 2031
. 1579

order, but

in broader zones, in the tropical, sub-tropicsal, temper-
ate, and arctic or antarctic regions of the globe, many
of these zones being susceptible of Welle-defined sub-div-

isions."”

In the foregoing, J.C, Brown (188l;) has expressed very

well the notion of zones and patterns of vegetation for the

entire world, and thus the basis for this important principle

in photoe-interpretation.
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REFERENCE LIST
Indicator Plants and Plant Sooieties,
And What They Indicate.
(Lists in other Technical Reports of this Series, and in
Part II of this Report No, 6 .)
Teohnical Report No. 6

Tebles of Types of Vegetation and What Terrain Conditions
They Irndicate. Part II; sscticn 7, Tebles No,l

Tables of Principel Plants and What Terrain Conditions
They Indicate. Part II; section 7, Table No.2

Technical Report No. S
Chart: Vegetation as an Indicater of Terrain Conditions
in tho Arctic and Subarctic Regions, arranged in approx-
imate order from the driest and best trafficability to
the wettest and worst,
Some Important Indicator Plants of the Arctic Ané Sub-
arctic Regions, and What They Indicate as to Terrain
Conditions, Part III
Tabulation of Arctic and Subarctic Plantas of the Kaniap-
iskau area, and What They Indicate as to Terrain Condit-

ions, Part IV; Table No, 1
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(continued)

Table, Showing in Three Parallel Columns, Plants most Com-
moniy Found on a) Hills and Uplands; b) Slopes and Lowlands;

¢) Marshes and Swamps. Part IV; Table No, 2

Tachnical Report No. 1

List of Important Chesapsake Indicator Plants and What They

Indicate {Ses also Part II pages 1 to 11 .) Part IV
Generalizations: Photographic Technique Part II
page 1l

Generaligzations Based on Characteristics
of the Individual Plant as a Whole., Size; Shape; Habit;
Abnormal Shapes; Roots; Trunks; Limbs, branches, twigs;
Leaves, leaves and wind; Special Notes on Effect of Leaf
Characteristics of Deciduous Vegetation on Pnoto-Intar-

pretation; Winter Aspect of Deciduous Trees and Shrubs.
Pert 1I, pages 13-20
Generalizations Valid for Deciduous Forests

in the Entire Subarctic and Temperate Regions (and probably
to a Considerable Extent in Deciduous Trees and Shrubs in

the Tropics and the Tundra. Part 11, pages 20-23

Generalizations Based Upon Systematic (Clas-

siticatory) Botany of Use in Photc-Interpretation.

Part 11, pages 23-c7
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REFERENCE LIST

(continued)

Table, Showing in Three Parallel Columns, Plants most Com- |
monly Found on a) Hills and Uplands; b) Slopes and Lowlands;
¢) Marshes and Swamps. Part IV; Table No, 2

l

Technical Report No, 1

List of Important Chesapeake Indicator Plants and What They

Indicate (Seo also Part II pages 1 to 11 .) SPart IV
Generalizations: Photographic Technique Part I1
page il

Generaligations Based on Characteristics !

of the Individual Plant as a Whole. 8ize; Shape; Habit;

Abnormal Shapes; Roots; Trunks; Limbs, branches, twigs;

Leaves, leaves and wind; Special Notes on Effect of Leaf

Characteristics of Deciduous Vegotation on Pheto-Inter-

pretatton; Winter Aspect of Deciduous Trees and 3hrubs. |
Part II, pages 13-20 1
Generalizations Valid for Deciduous Foresats |

in the Entire Subarctic and Temperate Kegions (and probably
to a Considorable Extent in Deciduous Trees and Shrubs in

the Troplics and the Tundra. Part 11, pages 20-23

Generalizations Based Upon Systematic (Clas-

sificatory) Botany of Use in Photo-Interpretation.

Part II, pages 23-27
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REFERENCE LIST
(continued)

A Few Generalizations from the Field of

Piant Geography of Possible Use to the Photo-interpreter.
Part II, page 27

A Tow Generalizations from Ecology of Pcs-

sible Use to the Paoto-interpreter.
Part II, page 28

A Few Generalizations from Geology and

Pedology of Possible Use to the Photo-interpreter.

Part II, page 28
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INTERPRETATION

of

COLOR TRANSPARBNCIES

Use of Varicusly Colored

Light in the Light-Table

Improvising
Variously Colored Filters
for

Studying Transparencies

Samples
of

17 Kinds of Paper
of

Different Colors and Thicknesases,
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INTERPRETATION OF COLOR PHCTOGRAPHY

& question often raised 1is:

Of what prectical military use 13 color photogravhy? What
advantages does color photogravhy hava over panchromatic or
infra-red photography, at least in so far es military photc-
interpretaticon is concerned?

It 3s usually ot jected that color photography costs
two to several times as much as panchromatic, that it does
nct give neerly as sherp details as black and white film,
that it requires much greater time and skill tc process prop-
erly and consequently ponorer results are more often obtained,

It 1s not our purposs to discuss these points here any
further than to point out that there are certain problems of
photo-interpretation which can be solved more aasily and more
quickly by the use of color than by the use of bleck and white
photography and that there are even certain instances where
black and white photography 1s of no use while color photo-
graphy enables the cbject to be recognized. The reverse 1is
also often true, e,g. it is necessary to determine from a summer
a’r» photograph the boundary line between & beech wocods and an
adjacent woods of river birch,( indicating wetter terrain.)
Since the birch and the beech both contain axactly the same
green pigment, chlorophyll, A and B color photography is often

not as good as black and white,
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However 1a the fall of the year the beech turns a cons-

picuous warm tan while the birch turns incongpicuously dull

| yellow and only on A& amell purt of the follage at one time,

In such sutumn photography color film is far superior. (Incid-
‘ entally the houndary line between two such woods indicates come
«0only the lowest and often most convenlent contour on which to
build a rosd in the ravines near the Chesapeake Bay,)

IS THERE ANY RULE BY WHICH IT CAN BE DECIDED WHETHER

COLOR OR BLACK AND WHITE FILM SHOULD BE USED FOR ANY PARTICULAR
INSTANCE OF PHOTO-RECONNAISSANCE OR PHOTO-INTELLIGENCE ?

e e - i . =

Disregarding the factor of cost, time and skill required
in developing, etc. which must nqeeasarily be decided or considere
ed in each individual case , there 1s CNE PRIJNCIPLE which seems
best to consider ahead of all others, IT is @

Which photography will give the greatscst dcgree of contrast
between the object sought and its background ? Middleton has es-
timated on excellent grounds that the average human eye cannot dise
, tinguish an object from its background unless it 1s in at least
two percent of contrast with it, From this it follows that whers
black or white or any mixture of these two {( some shade of gray)
are involved, but no colorsd object or background, black
and white film will certainly give the highest contrast, In such
a case the use of color {ilm 1s unnecessary. If however, either

one or both otject and 1ts background are colored , color film is
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certain to make objects more easily visible unless the object and
its baékgrou“d are practically the same color. When an object and
its background are of different colors but the contrast between
them iz nevertheless lower than Z% , color photography has another
cdvantage over blaék arid white photography in that this contrast
too small to be visible, can be made much greater, and therefore
visibla,by viewing the color transparency against a source of light
of §s nearly the sems color as the chject or its background es is
possible or practical to obtain, The photo-interpreter is referred
to Technical Report no.2 of this series where a very convenient
and practical means of obtaining such a colored light is described.

This is not possible in the case of black and white film,

AN EXAMPLE OF THE MILITARY USE OF COLOR TRANSPARENCIES
STUDIED BY MEANS OF VARIOUSLY COLORED LIGHT .
The Interpreter is esked to lecate on photographs pill-
boxes and machine-gun nests possibly camourlaged with branches

of trees or bushes nsar the top of a ridge in Korea. Using a

@
ot
2
3
(]

stereoscope and the utmost feasibls magnification nothing is
discovered on panchromatic small scale photcgraphy of this ridgs.
Turning now to color photography taken et the same fime und on
the same small scale, the photo-interpreter notvices, on magniiying
this film under a stereoscope, small spots of brown against the

blue skyline, too small and indistinct for proper identification,

He, therefore, interpcses a transparent or thin translucent orange-
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colored sheet of paper between 2 source of bright light and the
transparency., The sheet of paper or other Improvised filter
can be clipped to the transparency or held by s clamp in front
of the light (e.g., in front of the brightest part of the beam
from a Coleman light, sometimes supplied ths photo-interpreter
in the fizld in Xorea). In this way a source of colored light
is obtained which is somewhat like the color of brown leaves
suspected as a possible camouflage. If the source of light is

! bright enough or the filter thin enough; the dead brown leaver

will now stand out decidedly more brightly and clearly against

a darker background than when the transparency was viewed with

white light. (If the colored paper or thin cloth used is too

[ thick to allow enougnh light to come through, oiling the paper
or cloth will increase their transparency). When such deade
leaf-camouflage is detected, it can be verified further by
using pale blue paper as a filter for areas where the brown
spots appear against the sky-line and by using pale green paper
whara the brown camouflage spots appear against green foliage.
In either case the brown spots will appear darker against a

brighter background than when viewed with white light.
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THE USE OF THE SEVENTEEN COMMON KINDS OF COLORED PAPER

AND INDEX AT THE END OF THIS SECTION

These sheets of paper cen be used as axtemporaneous
filters for obtaining colored lights but they are aléo to
serve as standards of ccler terms, sc¢ that the phote-interpreter
will have at hand at least a few sampl’ colors designated by
words as well 2s by & standard way of expressing color by a
numerical notation {Munsell), {(determined at the National Bur-
eau of Standards). Without such a system based on physizal
standards, names of colors are nsarly meaningless. Kuowing the
existence of this system, when the need arises, the photo-in-
terprater can in any keys or notes he makes, describe in words
or notation the coiors of what he sees or observes, wilth the
assurence that his coler terns can be understood. (It is ex-

tremely difficult to find any agreemeant among observsrs as to

<4}

what is meant by such words as "tan" or "brown".) These seven-
teen sheets of paper are inserted here then in oirder to assuvre
the photo-interprater that it is possible and entirely practic-
al to use words designating colors that wili be understood and
to refer these zolors to definite standards which arz reprod-
ucible. Thnis is important in using terms to designate colors

in any keys for intérpreting color photegraphy,
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Pert 3 , pago

FILTER FOR DETECTING FOX-HOLES.
A Rzugh-and-Ready Method for Meking even on the Battle-

field Custom-Built Filters.

OCbtain a sample of the layer of soil or subsoil, likely
to be shoveled out in making a foxhole., Put & handful or a
teaspoonful as is necessary, in n vessel filled with water,
Allow the coarse particles to settle. Pour the muddy liguid
intc a bottle and 2dd anytning that will serve as & transpar-
ent adhesive, egg-white, gelatin, glue, et. Spread or paint
on & thin sheet of glaas or plastic. When iry this is a CUSTOM=-
BUILT Filver for rosnole dctection in areas where soil or subsoil
of such color occurs. If one layer of this "mud-paint® is too
thin, another can be added. Amnother procedure is to evaporate
the muddy water to dryness and suspend the dry fine cley in a
clear varrish, shellac, "dope" i,e. any of such transparent
materials as may .be avallable. Gensrally most materials are
too thick or contain too much color to serve as filters bee
cause they cut off too much light. When a colcr-transparency
iz viewed through such a filter interppsed eilther between the
ey> and the transparency or betwsen ths source of light and the
transparency, the fox-holes will appear much brighter, while
the background will appear darker, unless as very rarely hap-
pens, the background is of the same color as sarih excavated

from the fox-hole.
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ROUGH-AND READY FILTERS FROM FOOD WRAPPERS

The orange or yallow celliorhane wrappings of food pack-
ages, are very serviceable filters to use in the detection of
vegetation browned by man o1- by any other ggent. Such orange
cellophane or orange filters (Wfatten G filter) can be used in
front of field-glasses, periscopes, camera-lenses for the same
purpose and will help in a similar way. This use of orange
filters in front of binoculars is row a routine procedure of
forestars (Forest Insect Laboratory, Beltsville, id.) for det-
ecting dead brown pine trees., (See Section on Browning of Veg-
etation, Plates NY-1l, 2, and T-1 to T-l).

In Technical Report No 2 (Confidential) of this series,
the Project Director has discussed this method of photo-inter-
pretation from other specific military aspects. Report No 2
contains numerous other ways of improvising color filters,

This topic has been introduced here deliberately as means of
treining the interpreter to think in terms of colcr photography
as well as for the specific military objectives mentioned.

It seems highly desirable to make the photo-interpreter as res-
ourceful as possible, To make a good interpreter he must lesrn
to think out each proklem by itself, if neod bte, making usza of

what general rules he has learne‘l,
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The importance of color in camouflage and of Iits
detection by color photography has long been recognized.
Thus, Walter Kerr in " be Russian Army" (Chapter 9, 19LL)

writes:

"Great attention was paid at all times to camouflage,

Branches hid the guns that were partially buried in pits.
Men in OBSERVATION POSTS were either underground or wearing
GRSEN AND BROWN CLOAK3S and Hats to blend them into the back-
ground,"

Further information of recent developments in Color
Photography particularly in the USSR may be obtained as a
microfilm copy of a negative in tne Library of Congress:

K, Merttd: lipeTrraa ®ororpadma. Mockea, [ockuHOH3IZAT,
1350.

Title transliterated: TSvetnafa fotografifm,

(Mic 52-646)
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INDEX
| TO THE FOLLOWING SEVENTEEN SHEETS
i OF COLORED PAPER
: Trade Munsell Inter-Society Color Council
[ Name Notation and National Bureau of
| Standards Name
l
| Mimeo Bond Paper
Blue 1. PB 8.673.7 Very Pale Blue
Tuscan 7.5YR 8,3/6.3 iight Orange Yellow
Green 5. G 8.7M4.3 Very Light Green
B Orange 9. YR 7.8712, Strong Orange Yellow
| Pink 6. R 8,5/5, Light Pink
Tull Yellow; 3. Y 9.2/6.5 Light Yellow
| Bright Yellow 7.5Y 9.2/6.5 Light Greenish Yellow
|
| Onion Skin Paper
Blue 10, B 7.64. Very Pale Blue
L Green 5. BG €,7/3.7 Light Bluish Green
o Orange 1. YR j.2/8.7 Strong Yellowish Pink
o Pink 8.5RP 7.47/8.5 Moderate Purplish Pink
Carary Yellow 8, Y 9,176, Light Greenish Yellow
| Yellow 2. ¥ 8.577.5 Light Yellow
‘ .
. Bond Paper
| Blue 0.5PB 8.5/3.5 Very Pale Blue
Green %.SG 8.8/4.0 Very Light Green
Pink .5R 8,5/, Light Pink
Yellow 8.5YR 7.6/12, Strong Orange Yellow
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MILITARY INFORMATION
DEDUCIBLE FROM VEGETATION
ON
AIR AND GROUND PHOTOGRAPHS

Locating Road-building material; Recognizing Climate;
Height of Water-table; Seasonal Aspects;
Marshes, very sensitive recorders of militery operations.

Illustrated by Plates 1 to VIII.
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Locating Road-building Material From Air Photographs Using Both Landforms

and Vegetations: Esker in Maine (H.W. 6-37,38, 10-15-1946, 1/17,C00 approx.)

Pitted Glacial Outwash, Matanusks, Alaska (22592, 22590, July 1l},1943,U.s.

Coast and Geodetio Sur 1/10, 600 approx. )Steep 510003n1nd1°°?9}3r9'°1'
- - s\. :.',

T
TVAY
ek

L . / '
The rate and dirvction of wovements of en army in the arctic and sub-
arctic regions in the summer or eeason of unfrozen grouund depends largely,
on the location of road-building material, Obvicusly locating surface
deposits of gravel or high content of gravel is therefore of the greatest
impurtance in planning the route of advance of an army, The stereopairs
above 1llustrate how deposits of high content of gravel may be recognized
by means of the land forms and the vegetation in many parts of the arctic
and subarctic regions from Maine to Alaska, from Kamchatka tc 3candinavia,
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station as an Indicator of Climate. Direotion of Prevailing anc/c
est ¥ind Shown by Unequal Length of Branches on Opposite Side:
L1 'ree on Ground ané sa Alr Photographs as Asymmetrio Crow.e.
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Theso photogrtpha show tho black spruce (B) near the northern limits
of its distridbution, 1.e. the tree-line and how in these desolete sit-
uations it serves as a weather-recording instrument. 6153, 1,3 clear-
ly show that the prevalling strong wind is from left to right, just as
4 shows the prevailing strong wind is in the opvosite direction. The
spruces on 1 and 2 register the averags height of ths snow drifts in
winter by the section of the trunk where the branches have been worn
off by the fine 1o0e driven by the winter biusts that raged atnve the
snow,.The spruces on 3 and |} show the effect of the sand and ice blast
as well as 2 blow-out at Port Manvers,Lebrador. 6153 shows black spruce
with reendser moss (R) and heaths(H).l and 2 were taken at Churchill.

B: sea rye. RESTR'CTED o: holght of snow ‘rift
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Patterns of Vegetation: Zonation in the Subarctic Reglon. Alony i
Albany River and at the Mouth of the Attawapiskat River. 1052,

Photo-reocognition of ve- 6081 C
getation and subsequent .
photo-interpretation is
made very o :0h easier by
taking advantage of the
faot that different typss
of vegetation are oom-
nonly arr ed in zones
or bands and that rels-
tively few kinds o?
plents make up the great
bulk uf many of these
zones throughout the
world, In the sudarotio
zone the forests or
stands of trees are oom-
monly bordered by a line
of lower plants, or bushes.
These are either soms one
of dozens of upeoies of
willowe, or alders o
sweet gale or shrubby
biroh - very rarely other
shrubs in large enough
quantity to show on an
air photograph. Wkenever
a body of water is present,
it 18 good procedure to
start with watexr and note
the bands orhzonen on the - SN e
photograph whether hori-~ . -=%° .~ - - T a ~ wem, e
zontag or vertioal., The - ' .
zcnid o0losest to the water, WBw~ .. anall admixture of sand and crive
;bo:t 1 to 21r°°t‘t;i1 and 1533 % imakes thie tidal flat paesible for
1&3‘ toned 1s usually < 72" “caterpillur tractors at low tide.

sedges, marsh grasses 2?2 - .
Tee o;.eto. The next’zone inland e bushes, that is, willowe, alders

or sweet gale or shrubby biroh, ¢1ll further inland is the stand of
trees, These zones correspond to a progreseively lover water table »r
a progressively less Wwet oonditions underfoot. 6081 shows thre Albany
River, the first or loweot zone (o) sedges and grasses; the secqnd zZornc
(8) is mostly a light-toned (Salix candids) willow bueh in front of a
darker taller willow (Salix pellita); the third zone (trees) 18 mcstiy
the very dark-toned blaok spruoe (B) with a few quaxing asps, (Q’.7ThC
larger, spreading léghtor-toned treeg in the background are cottonwo:d.
. 8082 Takxen Aug.22, 1962 near the same spot showe all the above as
marked,but in addition, at the extreme right a colony of Salix luclaa
rather dark-toned and at the extreme left a row of lower, medium gray-
toned Sweet Gals (Myrioca Gale). 6211, Sept. 7, 1952, Showe zonatllon
on an exoeptionally 4ry’, high bank, the best farming slte locally. A
pure stand of (C) cottonwood (here 60' tall) always indicates well- Ny
drained soil,trom Labrador to Bering 8trait. M: Sweet Gale (syrica --:i-

RESTRIGIED
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Panchromatie Stereo Alr Photographs 1/4800, upper June 1950, lower Dec,19Sc

~  Taken by Forest Inse¢st Laboratory, USDA, Beltsville, Md, Showing seasonal

aspects of swamp with marginal marsh
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It is noteworthy that the marshy (tree-less) area is in much higher contrast
with its surroundings in the winter than in the summer photograph. The marshy

sarcas havs deeper.softesr mud than the swampy or tree oovered aress,
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SECURITY INFORMATION
Trails made by man or large animels show plainly on air photogr
They should bu differentisted from small channels (3690) zng :ﬁekﬁgil
kings of muskrats (3700). Sinoc oat-tails commonly occur in pure
,atlnd-..tnoy have a distinot texture.
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5,5_ Cat-tail marshes are found in lowlends and flat terrain around the
5 globe. In this hemisphere from the Gulf States to Alaasxa; in the

" o 01d Wozld in Baltie ares, eto. They root in mud under shallow water
ja)

and indicate permanently wet a&reas mostly impassible by all ordinary

¢ tracked vebicles. Here is a detail of a cat-tail marsh in the
Chesapeske ares Where the traveler, unless he steps from tufrt to
tuft, will sink in the mud to a depth of 2! or 3' between the cuftsh
of cat-tails.From the standpoint of reconnaiasance, & cat-tail mari .
1s as sensitive a recorder of the passage of man as 1is frosh%y fal Zr
snow,Because the stalks ore brittle and stay bent-down resdiﬂy.ia mar:
or large animal cennot oross such a marsh without leaving a trail
plainly visible cn air photography.
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Stereo Infra-red Air Photographs, approx, 1/17,C000, H,W, 2-116, 117, show-
ing a steep .lope 1in Gresnville Townshlip, Maine, covered by & stand ot ta:
red spruce (Picea rubens)., Stereo Panchromatic Ground Photographs of &
steep slope on Equinox Mt., Sept, 9, 1950, Taken by A, Dutilly.
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PART VI
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Dr. Harold E, Young, who secured the air photographs from Maine, etates t"~°
the combinetion of steep slope and dense growth of the dark-tcned red spruce
creates & very formidable obstacle to travel and lumbering, whence the rare
Misery Ridge. The Vermont slope, elevaticn 3800!, is covered with a forest
yellow birch with a feir amount of fir and black spruce,
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SECURITY INFORMA1(ON PLATE vII

Steree Air Photogrephs, in the State of Maime approx. 1/17,000. SDW-1lo..
12 pbnd.n!.. oom -22; gord wood and on an Ssland-esker, an:'. & 'gravel lgiéj'
;: ;ho of lm, June 6, 1952; and BPW-13.18, 19, showing & boom witn
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The upper stereo pair shows
the rounded mound of & kame
(K) with a gravel pit (G),
Kames are glaeial deposits
of high eontent of gravel and
like eskers (E) are often
used as means of locating
gravel, The difference in ; .
tone and texture between the e . ; ,

2 white booms of oaptured Y g e P _
puipecod in the upper pair o PR T :
and the booms of gray coarse _ .ﬁ_,4. e I
textured logs in the lower Tl e . B i : - A
rair is striking. The ground stereo 121 stacked pulpwood, witn wnite bary
of the bireh and pale bark of aspen distinguishable. Whether the pale
bark 1s or is not on wood in the boom, it still registers nearly white ..
the air photograph. At the left of 121 is shown Norway pines,
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.SECURITY INFORMATION PLATE VI

Stereo Infra-red Air Photugraphs, epprox, 1/17,000. k,P.w, 7-¢2, 2¢, .ur-
6, 1951, Showing a Road Built on an Esker in Maine. uround Pho*c. ra; .
of Glueclal Till 1p Wisconsinj Taken by Xd. Steiperwaldt, Auy, 1%, .

The upper stereo pair shows one of the numerous seskars
as a virtuully ready-made rocd. 3
with its dark-toned marshy area shows iu preanter contrast th--n
on panchromatic photography. Otereo pairs 5 and 42 show glaziel tiil in
Jdisconsin., The porous nature of the till can be inferred from the st
of nerdwcod forest on (5) und aspen=birch stand on (42).
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THE BROWNING OF VEGETATION

DETECTIBLE ON AIR PHOTOGRAPHS

ITS MILITARY SIGNIFICANCE AND DETECTION

Illustrsted by

NY- (New York) Series of Plates
and

T- {Texan) Series of Plates

Alr Pnotographs
and Information
by
Robert Heller
Forest Insect Laboratory,

U,S, Dept, Agriculture,

1950-51,
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Comparison of the effect of scale and of filters in detecting browning
and in identifying textures. White pine plantation and low meadow,
near Woodstock, N.Y., N.Y. State Game and Conservation Dept., Sept.,1750.

s Forest Insect Laboratory, Beltswville Md,

Scale 1: 3600
A fiiter

Scals 1: 3600
G filter

=

||

t

e -

= Scale 1: 2400

- G filter

rry

: I

z 9§74 .~ i

= 4 Y ,
= This and the following plate further 1.lustrate the effect of scale and

A and G filters on alr photographs but in another locality distant from the
(T) Texan series of plates, Here the object was the detection of browned
snd killed terminal shoots of white pilnes, photographed on color film, and
panchromatic film, " Unfortunately, the brown shoots registered very poorly
on the panchromatis film to the extent that the photo interpreters recogniz~
only 50 percent of tbim even on the largest scels {1/1200),
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SECURITY INFORMATION
Comparison of the effect of scale and of filters in detecting browning
and In ldentifying textures., White pine plantation and low meadow. near
Woodstock, N.Y., N.Y. State Game and Conservation Dept. Plantation, Sept,
1950, Scale 1:1200. G (orange) [ilter. Showing ssaiie area us preceding
plate, Forest Insect Leboratory, Beltsville, Md,
: : : < o .
>l L ; . " . _‘ﬁe

[3

G filter

13 1200

Scale

(Continued from preceding plate).
In notable contrast, color film taken &t the same threes scales en-
abled the interpreters to recognize 95% of brown shoot on the 1:1200
scale, about 80% on the 112400 scale, and approximately 75% on the
1: 3600 scale. A test of asignificance was made on the above atudy and .
no differance was noted among three observers using identical viewing
equipment; however, there was a highly significant dAifference among :
the three scalos., Just as the Texan seriss (Plate T-1 to T-4) clearly
shows the great superiority of panchromatic over infrared film in rc-
cognizing browning of vegetation, the present series shows the super-
lority of color film over panchrometic film on 3 different scales for
this same purpose, It seems obvious that the highest accuracy in the
detection of browning for forestry or militery purposes cnuld be obe
teined by the use of the contiruous-strip camere, It should be noted
that the brown terminel shoots are roughly about 6" in diameter &t the
time when photcaraphed. Nole the textures shown by forest Planting
on the different scales: A 2 alders marsh; D 2 deed brown pines; P =

living green pines,
RESTRICTED
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ART I pPilate I of a series of U plates to show ocomperison of {‘lters, films a

-
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scales for determining ths best means of detecting browning of leaves,
Stereo Panchromatio Air Photographs, Southern Pine-Hardwood forest, ne:
Besumont, Texas; Nov. 11,1950. Forest Insect Laboratory, Beltsville, ¢

. 1)

Scale 1:15,840
A filter

Scele 1115,840
G filter

This s the first of a aeries of four plates designed to show the
e-fsstiveness of two types of film (gunohrmuo and infrared), two
kinds of filters (A-red and G-orange), a&nd threse scales of photography
(12 15,850; 1: 7920; and 1: }4800).

These pictures were made to deteot the browning of pines caused by_
a bark beetle. Related beeiles cause similar appearing damago in pias

lands throughout the world,
M11T%ary operations damage the vegetation to a greater or lesser
extent after varyius periods of time. Such damsge shows sooner or

later as a change 1in color from green to brown in a variety of shades
down to straw-color. Nearly all of these solors register on air pho-
tographs as much lighter toned than the neighbdboriag green vegetation.
This is shown in this seriss of four plates. Doubtless further study
will enable the photo-interpretsr to decide which filter and which
£iln will be best to use for any particular shade of brown vhioh m
dicates a corresponding military operaticn., For example, the log .’
common blackjack oak usually turns a ~ather rsddigh-brown, there o: »
such killed oaks would evidently come up lighter in tore with an A
filter than & G filtar, /Continusd on the following plate). D = ded
bruown pines; P s green pines; R s road on top of a oil pipa-line.

Z 18 a marsh with a waterlily pond in its center. ( - pum tree )

aESTRICTED {Liquidambar styracifius L.
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i plate II of a series of 4 plates to show comparison of filters,films &
scales for determining the best means of detecting browning of lsaves.
Stereo Panchromatic Air Photographs, Southern Pines-Hardwood forest, ne:
Beaumont, Texas; Nov. 11,1950, Forest Insect Laboratory, Beltsville, id.

1 e SRl : : 3 ", -t‘-,‘.." .
. ' il
Sy T . g : IR ROR

Scale 117920
A filter

Scale 1:7920
G fiiter

" %

(Continuved from : . , ‘
previous plate) , i - % : f i
It might be thought that infrared film would be superior to panchromatic
for regletering the redebrown follage, However, a comparison between the in-
frared photographs on plete T-}j with those on plates T-1, 2, &nd 3 show that
exactly the opposite is true, It is readily seen that brown, dead pines (D)
(encircled with white on plate T-lj) are not distinguishable on the infrared
pictures from the neighboring green pines (P). In contrast, on the panchro-
matic film, the dead pinee can be dietinguished on any scale with the A filt-
er, ané with more difficulty even with a G filter. IT CAN, THEREFORE, BE
STATED THAT INFRARED IS AK UMSUITABLE TYPR OF FILM FOR USE IN DETECTING
BROWNING OF POLIACE ANYMHERE IN THE WORLD. This sweeping statesment is made
on the basis of sound theoretical considerations, spectro photometric deter-
ninations on variously browned leaves, and moet decisive of all on many
sexries of air paotographs taken by the Porest Insect Laboratory, Beltaville,
Md, of many kinds of vegetation in the following wideiy separuted forests:
the spruce~fir forests fn Mecine and pinee in New York, Maryland, and Texas,

‘ss have been used by aerial observere of the Forest In-
locating distant dead brown trees,

Orange colored go
sect Laboratory with striking smccess in

espeocially in hasy oconditions,
RESTRICTED
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Plate III of a seriee of i g%;tu to show comparison of filters, films

and soales for determining best moans of deteoting browning of leaves
. Stereo “anchromatioc Air Photographs, Southern Pine-Hardwood forest, near
i Beaumont, Te Nov, 11,1950 Forest Inseot Laboratc Beltsville. M4,

-

uo uyfaew Opya 8IY daor

i
‘.
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above photos were taken &t 8 soale uf 1:4800; the top pair was
exposed thghongh an A-25 (red) filter, the bottom pair through a G
(orange) filter, UNote the eater tonal contrast on the upper photo

betwoen the healthy green rines (P) and the dead brown pines (D).
Note also the oongiououoly light-tone registered dy the pravailing

‘ reddlish gum trees (G). '[SIR'CIED
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iltoough these infrared photograpia @3 nét.}hau proéi.oli the same loocality
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Plate IV of s series of §i pletes to show comparison of filters, films a;
scales for deteramining the best means of deteoting browning of leaves,

3tereo Infra-red Air Photographs, Southern Pine-Hardwood foreat, ncar
Beaumon®;, Texss; Nov, 11, 1950, Forest Inseot Laboratory, Beltsville,

Soale 1: 15,840
G fi1lter

Scele 1: 7920
g fi1ter

Scale 1t 7920
A filter

D « dead brown lodbloliy = _ N

Pines. O = 0fl pipe line S

P 8 green 1501911y pines. . e .
(Pinus Taeds L, ; : . &

<llustrated on the first 3 plates, they wers taken in the same forest about 20

mijes

distant. It shouid be noted that the trees in this forest average 80 to

00 feet in height and form & closed cancpy, The underdrush, consisting large-

g of
not

palmatto and smilax (i.e. cat drier, dog drier, devil's shss string, etc.
blackberries) is a formidavle obstacle to zny sort of travel.

16 combination of thick underdrush and the dense stand of tall trees oonstitute

' effective barrier wven to Leavy treasked vehioclos,
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SOME TERRAIN CONDITIONS
DEDUCIBLE FROM SNOW
AS SHOWKN ON

AIR AND GROUND PEOTOGRAPEHS.

ILLUSTRATED
BY
SNOWFALL SERIES

OF PLATES.
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Part I.

SNCWFALL SERIES.

Plate I and Plate II of this Snowfall Series demons-
trate that snowfall imay often be a very considerable help
and not always a hindrance to the photo-interpreter as 1is
sometimes thought. The fundamental reason for this i3 the
great increase between the contrast of the nearly pure white
of the snow and ths much darker tones of most other objccts
in the landscape,

Photograph 3909 on Plate I is a 3triking case of
utiiizing a snowfall in deducing terrain conditions, Ths
white area in the right background is a patch of cord-grass
completely covered by snow {s3) while the gray patch in the
left background is a patch of cat-tail (t). The boundary
between these two types of vegetation is oxtremely sharp and
very evident because of the high contrast. The other ground
phictcgrapha of this spot on Plate I as well as the Alr Phot-
ographs taken at seven different times of the year clearly
demonstrate the advantage of a light fall of snow distinguish-
ing these two types of vegetation.

The phoio-interpreter will do well to note that both
cord-grass and cat-tails commonly grow in distinct, often
pure stands permanently wet terrain, 1.e. marshes. But cat-
tails nearly always mean deeper, soiter mud than cord-gress,
cause slower travel on foot, grow in fresh to brackish water.

Stands of boilh plents occur in estuaries,
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SNOWFALL SERIES,

Plate I and Flate II of this Snowfall Serlies demons-
trate that snowfall may often be a very considerable help
end not alvays a hindrance to the photo-interpreter as 1s
sometimes thought. The fundamantal reason for this is tho

great increase between the contrast of the nearly pure white

.0of the snow and the much darker tones of most other objects

in the landscape,

Photograph 3909 on Plate I is a striking case of
utilizing a snowfall in deducing terrain conditions. The
whits area in the right background is a patch of cord-grass
completely covered by snow (8) while the gray patch in the
left background is a patch of cat-tail (t). The boundary
between these two types of vegetation is extremely sharp and
very svident becauss of the high contrast. The otiner ground
photographs of this spot on Plate I as well as the Air Phot-
ographs talmn at seven different tines of the year clearly
demonstrate the advantage of a light fall of snow distinguishe
ing these two types of vegetation,

The phctc-interpreter will do well to note that both
cord-greass and cat-tails commonly grow in distinct, often
pure stands permanently wet terresin, i.e. marshes. Bul cai-
tails nearly always mean deeper, softer mud than cord-grass,
cause slower travel on foot, grow in fresh to bragkish water.
Stands of both'plants nocur in estuaries,
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Tech, Rep., 6 Snowfall Series 2
Part I. ~

Both vlants have clcse relatives in EFuresia and each
indicates nearly the same terrain conditions there as on the
Amsrican continent. CORD-GRASS AND CAT-TAILS OCCUR IN THE
COASTAL MARSHES OF THE BALTIC AN NORTH SEAS AND INDICATE
LANDING AND TERRAIN CCNDITIONS THERE.

By inference from the life-~-forms of cat-tails anc
cord-grass, it is clear that the stout stalks of the Eurasian
cat-tails will mostly stand erect above any but a very heavy
fall of snow (3 feet or more) or a heavy sleet; while the
slender stalks of thc Eurssian cord-grass will soon fall to
the ground and be covered by even 8 light snowfsall.

Ths 2 1/4" snow shown in 3909, fell slowly during the
night of Nov, 29-30, 1952, with no perceptible wind. It there-
fcre settled evenly, without drifting. From this it is log-
ical to infer that the snow would melt always EVENLY on a
uniform surface but UNEVENLY on & non-uniferm curface, Ana
this was the case (see Plate III),

HERE IS AN OPPORTUNITY FOR THE PHOTO-INTERPRETER TO
LEARN AND TO PUT TO PRACTICAL USE THE ART OF DEDUCTICN.

If the preceding is true, then a light, undrifted fall
o' snoWw should melt away evenly on a sandy beach, less evenly
on a gravelly beach and show a still coarser texture on a
beach strewn with large objects such as boulders, driftwood,
cobbles, dead sea-weed, etc. The pattern of melting snow cn
gravel (Plate TII) did not form on the adjecent sandy soii.

The snow melted away evenly without showing any pattern,
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\RT | SECURITY INFORMATION PLATE -

Snow-falls Often Raveal Terrain Conditions as well as Conceal Then onIGround
and Atlr Photography. Cord-grass most Clearly Distinguishable from Cat-tail
Mars's After a Sacwfall. The same loscality evident but in much lower contrast
on 2 ground photogceaphs and 6 air photographas (on next plate) in different
seasons,

NISYVHK JAIAN 4333

L . .
‘ T |

Interpretation of vegetation in
brackish marshes in many pertas of
the temperate and stbarctic reg-
ions, as to landing conditions on
coastal marshes is shown, by photo-
gsph 3909, to be greatly facilit-
ated by a 1light fall of snow. The
area marked (s) is permanently
wet but distinctly detter terrain
for wealking or vehicular traffie
than the cat-taii marsh (t) near-
ly surrounding 1it.

\3) is 2 "salt meadow" where
one kind of eord-grsass (Spartina
patens (Aft.) Muhl.) is 90% of
the growth. It always indicates - g :
the presence of brackish water or sen water, an srea siightly above the
average high tide but sudjecst to 7lovding during spring tides or high
tides caused by on-shore winds. This grsas ocan also be taken as in-
dicating roughly bcw far upstream from the mouth or estuary of a river,
barnacles will grow, 1.,e. in agcending a river, whers thiz zrass no
longer grows in the marshes, the salinity of the water is too low for
the growth of barnacles. 3909 (Nov,30,1952) and 3820 (0Oct.19,1952) are
panchromatie photographs taken through a G filter. 1819 (Nov.l,194Y)
panchromatiec photograph without a filter, was tskon after a heavy frost,
The following plate shows the same area on air photographs at various
times of the year ancd on three different scsles.
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Snowfall Sometimes Facilitates Recognition of Terrsin Conditlons on Photo-
graphs. Compare These Air Photographs, Taken at Seven Djfferent Tlmes of Lue
year Withcut Snow, With Photograph 3909, Plate I, Preceding,After a Snowfall,
T Ve ¢ S N e, s * avilealicil
' ks P g d %, AL e 3=E, 5

&" Y, 'f

- -

v

TP 3 '5} 2 i
4 v [ .J i e T :
! v ; L "

¢ S

3a=10, 1.

aa

L]

All tie above are panchromati: air photographs, 3-8,9 (Oct. 21, 1952) and
3a-10,11 (Nov, 12, 1952) were taken through & G filter; 94 (Deo.li,1949)
and 58 ( April i, 1950) form & quesi-stereo with one number taken at the
beginning, the other at the end of winter; 2u, 26 (May 9, 1950) shows no
apprecinble G&iffsrsncs from the preceding 3 sterso pairs, all on approx-
imately a scals of 1/2400; 3-17 (Aug. 10, 1948, L/lu,OOOS and 5-1, 4-1
(Sept. 15, 1949, 1/20.0005 show the same stand in swnrmer mspect end c¢n
smaller scales.
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P.SIX RESTRICTED SNOW-FALL SERIKS

SECURITY INFCRMATION PLATE - ITI

ART T 1Interpreting ths Pattern of Melting Snow as an Indicator of the Eind of

YIDYVAK dJdIAM dIAdH

Surfece on Beaoches. Oblique Stereo Photographs Indiocating Presence of
Gravel by thy Pattern Assused dy the Melting Snow, vhich often Assumss
Same Tussook-Forms as Retndeer Moss (G-1). . _

g - 3900~ K~5/8 - 1 i 1 tng ¢ ¥

' RS 2N

! _
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G-1 {(taken by Gerard Gardner, Sept.
U, 1939 at 3 miles upstream from the
mouth of Great Whale River 78° 28'W,
55° 17'N) ahows the tussook-forms
assumed by reindeer-moss in an open
stand of white spruce (W). It is very
noteworthy that snow, melting on a
gravel surface, 4lso assumes & very
similar pattern, texture and tone,
This similarity extenda even to the
type of drainage of the so0il indioat-
od - 1,0, relatively dry ter:rain of-
faring good travel conditions on foot
or for vehioles, in both cases,
3900 and (39)04 (Nov, 30, 1952) were
taken on a gravel surface on a bank
fifty feet above the level of an arm
of Cheaapeake Bay, the body of water
shown. Ths baclkground of 3900 ahows
that a deociduous woods with dbranshes
sovered with snow, sSometimes make
possible & sharper distinction bet.
ween the individual trees in the baock-
ground probably due to the reflected
light of the cnow lightening the shad-r 4

ois. See also Flste V. — RESTRICTED
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| SECURIT Y 1Mt UrMA [iON PLATE - 1V
Persistence of 8now on the Branohss of Trees Can te iUsad In Uatecting Troc;

Movsments, irn Pacilitating Recognition of the Kind of Indlcator Tree, the
Trafficability of PFlelds and of Ditches.
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3893 .nd 3908 (Nov., 30, 1952) both taken through & G filter in the Ches-
apeake Bay ares, the firat at 8:25 AM, the second at 10:10 show the dif-
ferenos in tone of branches of dsciduous trees, with and without snow.
A body of troops or vehioles moving through such & snow-covered forest,
oould sometimes knook off sufficisnt snow to show on air or grouad ghot-
ographs that there had bsen suoh a disturdance and the entire path seen,
Another terrain ocondition often more olsarly suown after s snowfall is
the kind and amount of underbrush in the forest. Thus QVergroon shrubs
like mountain laurel (Kelmia latifolis L,), at least, in berlsontal and
oblique views, retain relatively large olumps of ancow in ocntrast to the
leafless bushes., 13 iaken lats in Nov, 1952, Rimouski, Quebec, at the
right oenter,the uniformly white patoh is the completely snou-covrered
stubble of a grain fleld. The other filelds in the left foregrrund notére
coapletely oovered and showing considerable dark above the snow
relatively soft underfoot and are plcwed latest of all. In planning t;av-
8] routes aoroas oountry at this iime of year grain fields and never hay-
f1a1ds should be used, 29 (Rimouski, Deo.h, 1352) shows the anow remagn-
ing muoh longer on the sandy bottom of the diteh than on dark, heat-abs-

orbing peat, RESTR'CIED

SECURITY 'NFCRMATION




{.KLY .DI1A RESTRICIED SNOW-FALL STR!_

@rirT I SECURITY INFORMATION PLATE - v
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Snow Patterns Oft~n Indiecat2 ths Presence and Kind of Surface of a Ros
Reoent Passage of a Vehiele; Vegetation Showing Above the Snow Ind:.-
eatep Terrain Conditions., Ski-traocks, Snow-shcs-irasks and Qther Trai
Visidls 2= Pancbromatie Photog-aphs Taken in Sunligh®t.

L -

1
-

g 88 1 v e
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On 3907 (Nov. 30, 1952, Chesapeake Bay) the tus- g = : '
cook-pattern of the melting snow indieates:a) H R A
that the road is gravelled and nct a smooth sur- -

faced road; b) sines the tussoaks snow, it is /

evident that no vehicle has bdeen on this road ’

since the snow fell. Vegetation showing adove

the snow osn sometimes be used to help in est- .

imating the snow, FPrequently the position of a

rosd buried under a deep snow is indieated by the hedge of trees and bdushes.
13 and 1, (taken by G. Gardner, Luurentides, Quobeo, Feb. 1952) show &t the
left by the regular straight lines and the marks of the " ski-poles " on one
side only, that the thres ski.srs ware gliding down by gravity \mile.the A
‘rregular lines and the set or holes on both siles of them snow tosp ihie 2°.,
tary ski-e¢r was toiling up slope., Descending snow-shoe tracks,at right ol .t.

| RESTRICTED '
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OREGON AND COLORADO,

Air Photographs

and Information

Illustrated

by

OC=Series of Plates

by

Robert Heller

Forest Inscct Laboratory,

U,S, Dept, agriculture.
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Recognition of Burnt-over Ares in Douglas and White Pir Porest, near
Bear pr'lng Ranger Stetion, Mt, Hood, National Forest, Oregon; July 3i,
1951, Prod, and Mktg. Ada, CCJ. 171, 170 right, 1/20,000, ‘tom
fanchromatio Alr Phot R .

It 1is often objeoted that plants are unreliadle as indicators of ter-
rain oconditions because fire ean destrey the vegetation at any time and
that then,after such a fire, for many years, the area is devoid of any
vegetation that gives any indication of the Sype of terrain, This is a
very oosmon error., As & matter of faot the vegetation that. appears afte
& fire, indicates the type of terrain mearly as mueh as did the previou
vegetation destroyed "y the frire,

This faot is plainly shown for the fir forest of Cregon on this and
ths following plate. bout fiftezn years after a "bwrn , the area ap-
pears on air photographs as outlined in whits, Dense fir reproduction
has invaded the area from either end and is readily dfstinguishable by
its much finer texturs. 8inse the trees arv so much smaller a general-
ization thai the texture on air photographs wou'.d dbe finer, afg ies
here and proves to be the case, The best travel route is at (2) where
hill top hes denser vegetation, At (1) the sapplings are so thiok as
to conatitute a real obstasle to foot travel,

In general, however, after a forest fire, the terrain beocomss drier.
In the case of severe {:urn, the layer of humus and some top soil will
be destroyed so that the water holding capacity of the soil 4s greatly
lowered, This'drier terrain is indicated by the vegetation whisch may
be more sparse, alowsr growing and of a different species, thet ere
shara:steristic of drier terrain,
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nooo‘nztion of Burant-over Artt ia
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.

Pnnohromntio Air[!hl

A forest fire abo Ve JOArs ago caused
thet is, about ten youro botoro the fire ravage ohown on tho preoeding
plate. JNots the similarity of two burnt areas in spite 0" the dliffer-
ence in time, The best or least obstructed travel again is at (2) where
the vegetation is thinnest and the terrain driest. This is a very much
better route than at (1) where the growth of the saplings of fir is ex-

tremely dense and obsiructive %o any xind of travei.
Logging rcads show good routee of travel and sre easily rooognizo?lon.
-l n v

air photographs as shown at the right of CCJ 169, above and s:zp2sially

on the following Plate 0C-3,

Forest fires are very common in the eoniferous forests of tha 0ld .
World as well as in Alaska and Canada, It should be noted that in many
such burnt-over areas, the vegetation thet at fiwet estshlishas Ltself,
proGuces much more food fo- wildlife and an inorease in the smount of
game per unit area, This is of importance from the standpoint <I sur-

vival or "living off the land” by small reconnalissance partiass.
(Continved on the nex:t plate 0C=-3).
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rosa” Pine-Douglzs Pir Forest, near Bear Spring Ranger Station, Mt. Hood,
National Forest, Oregon; July 31, 1951, Prod, and Mktg, Adm, CCJ. 3 I
70, 71 (rignt). 1/20,000, 8tereo Panohromatic Air Photographs.

(econtinued from the
preceding Plate 0C-2)
A travel route
based on the burnt-
aresa recogniszed on
air photograph. san
be plotted to take
advantage of this
fast in many similer
aress in Alaska, Can-
ada and USSR, so that
the route skirts the
denser brush dut
still does nut go
through it while

taking advantage of

the more adbundant

game living there,

The bdoundary of the
unsut, unbdburant fir
forest in the wupper
left coxrmner is evid-
ent. The abundant
logaing tralls (1)

) re &re an in-
digation of the
-altiruinrall. tg;
relative arynesc

the terrain. The

lower arest has a thin
oovering of dead straw
oolored grass (4)whers
travel conditions are
very good dbut sonceal-
ment and cover totally
laeking, The o:g: ot
the forest and

gully show & mugk dari:-
or tone, registered by
dark en grass (g)

an cation of moister
torrain, A smel” marsh
{A) of alder bushes, of
Charactsristigally even
height and dense growth,
ragisters necossarily as
vory even tone of gray,
As everywheie else ald-
ers indicate permanent-
ly wet terrcin and dif- W :
fioult travel oonditicns. R
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ART I Differense in Twavel Conditions on the Moister Northwest-facing Slopes
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and the Drier Southeast-facing Slopes in the Douglas Fir and "Ponderosa"
Pine Forest near Besr Spgigﬁ anger Station, Mt, Hood, National Forest,
Oregeng Jnlz 31, 1951, o &nd Mktg, Adm, CCJ, 3 H 56, 57 (right),
1/2C, 000, Stereo Panchromatic Air Photograph

The effect of aspest (here used. to mesan the direction in whieh a slope
15 f22ing) on the vegetation is Lllustrated by this and plete 0C-E. These
differences &re atest when %the glopes are more nearly feoing in north
and south directions, and least in east- or west-feoing slopes,(Naturally
the direction of prevail mofisture bearing winds wiil modify or even
obliterate this effeet,) For example, on the drier socutheast facing
slopes shown above, foot travel is relatively unobstrusted since there is
a minimm of tree reprodustion and dbusny herdaceous Exaoctly the
oppoegite is true on the northwest-facing slope., Ins of finding falr-
1y open stands of "ponderosa®™ pine (P), the vegetition has besome more
dsuss with oonsiderable douglas fir (D) reproduction mixed with both pine
and mature fir, If the sround 1s not covered by dense stands of young
sapplings, it 1s oecupiled by & thioket of dushes of "ground chinquapin"
mixed wvith mangenita, which grows under the more mature stands of trees.

Obviously, the least obstructed rcute of travel would be along the
south -- facing slopes shown by the white line numbered (2), In econtrast,
& reconnaissance party proposing to travsl uncbserv:sd would ckocse the
other routs (1) which would take longer, "»e more diffiouit, bnt offars
more oover. These photographs of forests in Oregon and Colorado (Plate
0C=5) demonstrate that vagetation growing in similar though widely
separated hilly or mountainous relatively dry areas, appears similar,
Examinstion of photographs of other sush aress shows that this is a
valid generalisation for vegetation enywhere in the world,

D = Douglas Fir; P « "ponderosa® pine..
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Rocky
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the upper om soale of 1/7 20.
the lower on scale ¢f 1 L]
In the drier parts of the )
world outsicde the troples
the slopes wyhich face the
sun have lass vegetatien tha
the opposite slopc and thoro ¢
fore less conceaumssnt, bdut g
leas obstruction from veget- |3
ation, Trasvel routes are .
thorefore planned t0 sonform
to this type of vegetation.
The G filter has greatly gt LT R
fecllitated ths recognition of the dsagd pimes
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: Part I

DEFINITION OR SHORT GLOSSARY

Because so many interpreters who Wi ll use this report,
will not have had the opportunity of studying totany or geol-
ogy or climatology, etc.. it was felt that a list of scme of
the terms used in thls Report might be of occasional use to at
least some of the Jinterpreters, if they were defined here,

Unavoidably, this list i1s more or less arbitrary as are also

ot SN LAY ARGt o bl

some of the definitions, However, some of the terms have been
included here because class work with cur prcvious irsports

showed this to be necessary,

ARCTIC: See Map No. 1, Part III at the end of the Introduction.
In the botanist's concept, this 1s the circumpolar
region extending aa far north as there is land nct
permanently covered by snow or ice and as far south
as the tree line (see below) which roughly corresponds
to the S0° F, or 10° C, isotherm for July, See also
"Arctic Definitions" issued by the Environmental
Prctection Section, Office of the Quartermastér
General for the Research and Development Board, Lo=
gistics Division Study., Aprii 5, 1948, See also
Technical Report No, £ Preface viit.

RAC: "Wet end spongy ground, usually covered with coarse
grass and often containing reat, etc., =2nd too soft to

@ tear the weight of any heavy body on its surface."

"An eres overgrown with spnagnum or bog moss."

PESTRICTED
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BOG (cont'd): Ecological Society of America, 1933, List P-1,
BOREAI, FOREST: See Map No.l, Part III. Roughly, all the forest

gL ké&»&—s&.ﬂﬁﬁm

in the sub-arctic region may be called the borsal

or circumboreal forest. Sometimes also defined as

having "the governing temperatire for the southern
limit, for the six hottest werks of the year a mean

temporature of 6L°F." J.R. Carpenter: An Ecological

AN TRET AR BT D B IR

Glossary.

CIRCUMBOREAL FOREST: See Boreal Forest preceding.

CONIFER OR CONIFEROUS TREE OR SHRUB: A tree or shrub whose
frult is a cone as understood by a botanist. 1In

e the sub-arctic area these are: spruces, firs, bpines,
junipers, white cedars, hemlocks, yews and larches.
All of these have needle- or awl-shaped evergreen
leaves except the larches whose leaves die and fall
off at the end of the summer.

TCIDUOUS: As applied to leaves, means those that die and fsll
off the tree at the end of the sumuer or some time
in autumn or ~inter. Not evergreen.

EVERGREEN: A3 applied to leaves, means the leaves stay on the
twigs in a living, green condition at least one
yvear, that is from spring to at least the next spring.
Certain specles of spruce and fir retain their

leaves in a living condition for as long as 2 to 7

@ years. The older the leaves, the darker they becoms,
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EVERGREEN (cont'd): mostly by accumulation of dust, soot from

FiR:

GRASSLAND

HARDWOODS :

forest fires, etc. on the resinous or waxen outer
coat of the leaf. All evergreen trees in thzs arctic
and subarctic are conifers. A coasidsrable number
of shrubs, mostly hesths, are evergreen, such as the
arctic rhododendron, Labrador tea {(Ledum), etc.
These are low bushes commonly 1 to 2 feet high.

In England cormonly the Scotch fir (Pinus sylvestris
L.). 17his tree is called Scotch FINE in the United
States where fir means a species of Ables, such as,
balsam fir, probably the most common Christmas tree
in the eastern states. Abies has cones erect on
the branches and needles 2ingly disposed on the
branches, but Pinus has drooping cones and leaves,

2 or more in a bundie, in the boreal forest.

As defined by Tansley and Chipp(1926) "Trees and
shrubs usually absent; herbaceous covering general;
grasses predominate." See Herbert C. Hanson: Ecolo-
gy of the Grassland I, Botanical Review L: 51-82.
1938 and II. 16: 283-360, 1950,

In the lumber industry, ell deciduous trees t(aspen,
birch, sugar-maple, etc.) in contrast to coniferous

trees {apruce, fir, pine, evc.)

HEATH OR HEATHER: A community of plants, mostly shrubs with a

considerable percentage of heaths {Ericaceae) such
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HZATH OR KEATHER (cont‘'d): as blueberries, cranberries, rhod-
odendron, arctic rhododendron, lLabrador tea (Ledum),

etc. usually on reletively coarse-grained, sandy

soil witk dark humus layers, generally with a layer

abi ]

of peat.

HUMMOCK (HAMMOCK is a variant?): A large mound in a swamp or

bog; a lerge tussock,

Lo L3 A 1)

INDICATOR OR INDEX PLaNT: Any plant considered as an indicator

ci the eanvironment, i,e. the soil and subsoil, the
local climate, competition with other plants, etc.
See our Technical Report No.l, Part IV, page 1.

.!! MARSH: An essentlially treeless plant socliety grcwing where
the water tatle ic at or slightly above the surface
of the land. Shrubs may or may not be present;
sedges ure almost invariably present. Familiar
examples of marshes are: cattail marsh, salt marsh,
cranberry bog, peat or sphagnum bog, etc.

MUSKEG: "An Algonquian word meaning a wat and’/or muddy
place." Dr, Jammes Geary. Dachnowski-Stokes: "A
plant cormunity associated with peat.'" Haviland:
"Moss bogs of the Canadian forest." (1926)

{"NIGGERHEATS"): See Tussocks.

(PHOTO-DETER:INATION): See Photo-recognition.

{PHOTO-IDENTIFICATION): See Photo-recognition.
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® Tech. Rep. 6 Definitions
Part I v

PiQTO-INTERPRETATION: "Identification or recognition cf objects
on photography is best called "photo-identification”
or "photo~recognition.” "Photo-reading" sometimes
used in this sense 1s much nmore apt to lead to con-
fusion. ™"Reading" connotes the apprehension of
ideas expressed 1n scile arbitrary man-made code or
alphabet. Recognition or identification of physe
issl objects connutes direct apprehension of the
object without the intermediary of arbitrary sym-
bols, alphabets or lenguages. In ths interests of
international understanding I recommend that the

6 term "photo-reading"” be discarded in favor of
"Photo~identification" or "Photo-recognition.”
Bugh T.Q!'Neill, at the Beventh Congress of the Ine
ternational 8oclety of Photogrammetry, Sept. 1952,

(PHOTO-READING) : See Photo-recognition.
PHOTO-RECOGNITION: The identification or recognition of an
object on a photograph considered without regard

to what 1t indicetes as to its environment.

» 6 VORTRR AL Wil ib,mu&&_&m{xﬁzﬁm' | i e

ROCK: Througinout this report, rock is used in the sense common-
1y understood by everyone except geologists, vig,
what geologlsts call ccnsolidated rock, The term
rock, in its popular acceptation, embraces only the
solid parts of the globe; but in geological language,

’ it includes also the loose materials, the soils,
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ROCK (continued): clays, and gravels, -that cover the solid
parts,

RUNNEL$ A small run; a streamlet; a rivulet.

SEEPAGE: {(Or seep) a small spring; & place out of which oozes
water, In England, a flush,

SHRUB: A BUSH. A plant witn a woody stem, generally with a
cluster cf such s=tems, lower than a tree, sometimes

defined as nct niore than twice the height of a man,

SOFTWOODS: In the lumber industry, 8ll ccne-bearing (coniferous)
trees, 1.e. spruce, fir, pine, etc., in distinction
to deciduous trees (aspen, birch, sugar-maple, etc.)
regurdless of whether their wood is hard (birch) or

soft (aspen).

SUBARCTIC: While there is a failr amount of consensus of opinion
as to the approximate 1limits of tne natural aArctic
region., there is much less agreement as to rLow to
delimit the subarctic region, Until further studies
are available none of the avallable maps have been
adopted. In general, the subsirctic region may be
said to correspond to the circumpolar or boreal
forest, that is, a zone extending from the southern
boundary of the Arctic zone to the southern boundary
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SURARCTIC (continued): of the spruce forest, at least in north-
eastsrn U,S, With further stucdy it i1s hoped that a

more practical southern boundary for the subarctic

zone can bs outlined from the atandpoint of the

photo-interpreter,

1 SUPERPOSABLE MAPS: Maps of the same style of projection and

- drawn to the same scale so that when pleced (supar-
posed) one on top of the other, they will coincide

at all points, When a line

is drawn on one of these maps to represent a fact-
tor of the environment {z,g, an isotherm) and on =
second of these maps there is drawn a line represent-
ing another factor of the environment (e.g. the tree
line), the coincidence or non-coincidence of the

two 1inea can be seen and therefore the correlation

or nin-correlation of the two factors when these

e, b)) A i L B e 205 AR i il Bl

maps are superposed over a source of bright light,

e

i1.,e. a 1light table, In the above example the 10° C
or 50° F isctherm for July corresponds to the tree '
line indicating that trees require an aver-

age summer temperaturs of S0° F or higher.

SWAMP: A soclety of trees growing where the water table is at
L' or slightly higher than tne surface of the lanf,

R STRIC E D
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SWAMP (continued): Shrﬁbn may or may not be presert but by far
the dominant vegetation is trees, Familiar examples
are: Tamarack or larch bog, black spruce beg cr
swamp, white cedar swamp, etc, In everyday English
we speak of a cypress swamp (not marsh) and a cat~

tail marsh (not swanmp).

TAIGA: A Russian term adopted into the English language commone
.ly and loosely used to mean the vegetation and even
the area between the steppes and tundra of Russis,
occasionally to mean the cooler circumboreal forest

or the snruce forest in Canada and Alaska,

TALUS: "The sloping mass of fallern fragments collected at the

base cf a cliff"; a scree,

TERRAIN: "A region considerec in relation to its fitness for

some purpose; an. axtent of ground or territory",

‘'REE: A plant with a woody stem persisting in a living ccondit-
ion above the ground, becoming more than twice the
height of a man ard comnonly with only one main or
very few steme or trunks, Taller than a shrub or

bush and with fewer trunks,
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TREE LINE: See Map No, 1, Part III where the trse line i3
shown as the boundary betwesn the Arctic and the
- 3ubarctioc Regions, As marked on the map, this is
trs July isotherm of 10° C or 50° F, thst is, this

line connects plesces where ¢this is ths average tem-

perature for the warmest month of the year. In gen-
eral there are no trees growing naturally in this
region except in a few #ery sheltered small localit-
_ ies, such as south-facing coves or valleys. e.g. A.
‘
g

Dutilly found a colony of wiliows & tc 8 fest tall

on Banks Island more than 3C0 miles north of the Arc~
. tic Circle, Cottonwood trees are reported growing

north of the Brooks Renge in Alaska, But in g gonsral

way and for purposes of photo-interpretation tho reg-

ion north of this isotherm can be reogarded as treeless.

TUNDRA: A Russian word adopted into Engliisn ,usggo. The treew=
less region of the arctic with low vegetation overe

lying permanently frozen ground that thaws shallowly

in the summer to a depth of a few inches to a foot or
two.
TUSSOCKS: Tne emall mounds in marshes, tundras or less commonly

in awamps, Tufts of sedges or grasses or rushessloocally

"Niggerhegds",
< WATER TABLE; "The level of saturaticn of soll bty ground water",
RESTRICTED Or simply, water-lebel.
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' Alds in Reading Russian Maps and Russian Titles of Books
Trgnalitgrating the Russian into the Roman Alphabet,
Russian Trans- Approximate Trans- Approximate
(Cyrillic) 1iter- Pronunciation Russian 1iter- Pronunciation
Lettars ation ation
Aa Aa harm Pp Rr rat
B 6 Bbo bed Ce S s sat
B s Vv vat Tr Tt tire
Pr G g gardb Yy U u dune
4 x Da day @ ¢ Pt fat
Es E e,16 yell X x Kh kh German ich
o = Zh gh agure, In Ts ts mats
‘ French 7§
32 22 zeal 9 Ch ch cheap
H I machine I m Sh sh  ship
Q I toil Il ¥ Shch shch fresh cheese
K x KXk king H u Yy silly
Ax L1 long ® soft sound
N u Mmnm man 3 3 E e ebd
Hn Nn nut Do Yu yu yule
E Oo 0o bore fla Ya 7a gard
OIn Pp palm .
E
®
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Party ' Alds in Reading Russian Maps
PRACTICE SHEET

The Advantage Of Transliterating Russisn into Our Alphabet c»nn
be sean from the gollcwing List of Russian Words of Foreign Ori-
gin. The mtudent can write unde:r the solumns his translitera-
tions. On the next pege he will find the corresponding correct

transliterations and translations.

RUSSIAN Transli- Transla- RUSSIAN Transli- Transla-

WORD teration tion VYORD teration tion ¢
AILPEC K¥ETAJ i
AMEPHXA MATEPUAA i
AHOJ MEAHLUHHA 3
ANNAPAT METP i
ACBECT } HHYTA 3
ATOM MOTGP é
BPOH3A HEPB i
AEQEKT NAPK '
LOKTOP QHU3HKA !§
AOJUIAP PAZHO -
3PEKT IKAJA §
KATIHTAH cyn ’",;,:
KAHAA TEATP ' ’;
KOGE UEMEHT }E
KOJLIEAX LEHTP ‘ §
KPUCTAJ BAKUHMHA ,s
KYB BETEPAY &
KYPC FAPAQ %
MAILMHA HOPX 4
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The Advantage 6f Transliterating Russian inte Our Alphabet can
be sesn from the ffollowing List of Russian Werds of Foreign Ori-
gin. The student can write under ths columns his translitera-

tions. On the next page he will find the oorresponding correct

Raps &
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PRACTICE SHEET

transliterations and translations.

RUSSIAN
WORD

AAPEC
AMEPUKA
AHOJ
ANDAPAT
ACEECT
ATOM
BPOH3A
AEQEKT
JOKTOP-
LOAIAP
BSOEKT
KAIHTAH
KAHAX
KOSE.
KOJIENX

KPHCTAAX .

K4YB
KYPC
MAIMHA

Transli-
teration

adries
amierika
anod
apparat
asbiest
atom
bronza
diefiect
doktor
doilar
effiect
kepitan
kanal
kotie
kollfeg
kristall
kub

kuers

mashina

Transla-~

tion
address
America

anode

apparatus

asbestos

atom
bronze
deiect
doctor
dollar
effect
captein
canal
coflee
college
ecrystal
cube
course

~achine

RUGSIAN Transli-
\fORD teration
VETAM mietall
MATEPHAmatiersal
MEAHUHHAm{ed1tsina
METP  mictr
VHAHYTA minuta
MOTOP motor
HEPB nierv
NAPK  park
PH3HKA  figika
PAJHO radio
OKAJZA  ghkala
cyn sup
TEATP t{eatr
UEMEHT  ¢a{omient
BETP  ¢qfoner
BAKUMHA goitsina
BETEPAR vietioran
HUPA®  nirar
P zhorzh

B M

Transla-

tion
metal

material
medicine
meter
minute
motor
nerve
park
physics
radio
scale
soup
theatre
cement
center
vaccine
vesteran
giraffe

George
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PRACTICE QUESTIONS BASED ON SERIES OF PLATES M-l
TO M-30 OF TECHENICAL REPORT 6, PART III
(See following sheets for answera)

BY RICHARD M. SHAMP

Plats M - 1

1., Would it be practical to follow the atream at point QQ
on the right hand side of aertal shots?

2. in climbing the slope on the left side of photo, would
it be best to follow the ravines or the sections between the

ravines?

3. Would the area between S-8 &n the middls of the picture
be a good route of trauvel? -

Plate M - 2
4. Would the talus slopes at (t) impede travel?

S. Does the willow and birch with the scattered black
spruce indicate a good route of travel? Would it be best to
push through it or attempt to circumvent the area? .

Plate K - 3

6. Vhich would be the best route of travel in the left
photo of the stereo pair: (1) the gravel bed of the stream
valley, (2) the willow thicket along the bank, or (3) the steep
slope covered with reindeer moss? State advantages and disad-
vantoges of each,

]

7. What type of =51l drainage is indicated by the tall
growth of white spruce and aspens?

T3 a0 W e B s B2 did m.u‘mww&w'mﬂ““ﬂﬂ.wm“um

Plate M - 4

8. What is the procedure you should follow in crosasing
rapid glacier streamsa?

b Sy 00 0

9. Does ths light tone in the upper right hend corner of
the photo indicate snow? '

¢
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Plate M - §

10. What are the scattered dark paiches in the lo¢wer right
hand corner of photo (56-2)17

1l. Would it bo less treacherous to fcllow one of the
snow=-rilled passes or attempt to follow tho well defined ridge
lines in pho%o (56-2)¢

- 12, Wnhat is the best procedure in (a) climbing a talus
siope, (b) desceniding & talus slope?

13. HWhat indications are there that a talus slope is
beocoming stabilized?

Plate M - 5

1. VWhet Aifficulties are encountered when traveling
abovs the treec-1line?

15, What adventages are there ir the absence of vegetation?

Plate M - 7

16. What csuses the deitas to be fan-shaped in the aerial
photographs?

17. Vhat would cause different vegctation to grow on the
deltas than in the surrounding areas?

Piate M - 8

18. The light streaks up the far slope of the lake are
indicative of what?

Flate M - 9

19. Why should erosion be so predominant when it is absent
in adjacent areas in the lower left hand corner of the aerial
srots at X?

20, UWhut conditions are jou likely to find ir the dark
eress oif thie ilower right hand corner of the aerial shots?

Plate M - 10
21, What causes the derit stregk a: e-e?
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22, Uould the ripple-like marks at a-a offer any hazeards?
23. What i3 tho best time of year to traverse & glacier?

Plate M - 11

24, Is the glacier shown in these photos advencing or
receding?

25. What causes the light color of the rocks in photo 10-2?

Plate M - 12 .
26. What is the source of the stream in photo (75-6)?

Plate M - 13

27. The willow growth on the stream bank in photo (67-3)
would indicete whot time of the yeariy

28. Would igneous rocks be like ly to erode in the manner
of the wusterfall depression on photo (7>-9)%
Plate M-1l

29. llould the snow bridge be safe to cross in photo 75-0%

30. HowW are such bridges formed?

Plate M - 15

31. Vhy does the stream in thes aerial shots follow such a
straight course?

32, What nre you able to surmise about the consistency of
ths ccil in the middle of the aerial shots and the lower khel?
of the pictwres?

33, How is the soil consistency indicated by the course
of the stream?

34. How is the scil consistency indicated by the tone of
the vegetation?

9?5, What type of =201l is incisatsd by the growth in photo
{10-9) 7

3
4
3
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Plate M - 16

36, What are the dangers of crossing glacler gstreams in
ti6 manner of photo 8-1? By method in photo 75-7?

Plate 1 = 17

37. ‘inat causes the varlation of vegetation in photo T7-1;
the grasgses in the front, then the aspens and willows, and then
the white spruce?

Plate M - 18

39. Wny is ihe water in the arrow-shaped pond in the center
of the aerial photos and that in the stream dif{ferent in tone?

39. Is the 1light tone at (z) on the aerial photos dus to
anow?

4O, Why is there an absence oi vegetation at (z-z) in the
aerlial photographs?

Plate i - 19

41, VWoy do soms of the trees at (B) in the photo (84-8)
apres&sy to be dead?

42. What is the cause of ths change of vegetation at (E-E)
in photo (84-9)?

43. Would this be a good srea to ascend or descend the

T mem N
+LOPET

u

4ly, What ceauses the lack of vegetation and the light tone
at the lower left corner of photo BL-~-9?

Plate M = 21
L a4 e ey

i5. What causes the dead trees on the left sids of photo

115-1 and the apparent sbsence of spruce trees in the middle of
the photo?

46, V¥hy hasntt the willow growth invaded the sand bars
along the river near the center of the aerizl photca?

Plate M - 22
L7. What causes the light streaks at (13-3)?

ii6. What type of vegetation

X! i1s located in ths are
(4=5) and {4-1i0)? N 8ot
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Plats M - 23

% 49. What is the advantage of photo (186-3) over photo
-2;1 d

Plate M - 2

50. Why is the route at (x) in photo (4-1) apparently
clear of scrudb brush?

&51. What has caused the trees to die in photos (13-3) and
{13-4)?

52. 4What would be the difference in soil conditions in
photos (13-4) and (4-1)?

53. uhy is there no szrub birch in the foreground of
photo (4-10)?

Plate M - 25

SL,. Has the valley iilustrated in photo (B-2) been
glaciatz=4?

55. Vhat type soil would you be iikely to find at the
crow-foot delta vwhere the stream enters the lake on the aerial
shots?

56, UYhat causes the light tone between (o0o~o) of the
aerial shots?

57. What s0il conditions have caused the extremely large
spruce growWth in photo (B-1)?

Plate M - 26

58, Explain the formation of the moraine as shown in
photo (9-1).

Plate M - 27

59. Vhy would it be better to walk on the moraine than
on the surrounding glaciers?

Plate M - 28

60, What iype of game would use a trail as shown in (2-Z)
of the ierial photegraphs?

61, \nhat are the advanteges of following game trails?
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"Plate K - 30

(8-3)62 Where will you find large rocks as shown in photo
4 .

63 What dangers are there in following snow-filled
valleys as shown in photo (9-3)?

Additional Questions
by
Hugh O'Neill

Would & lighiter print of the negative of M~10 show more
detall of the steep rcck walle of the deep depression in the
middle of the right member of the stereo pair?

65 Would the details of the surface of the glacier, such as
a crevasse, show more plainly on a lighter print?

66 The leaves of scrubabirch (E on P1, Me13) turn red after
the first killing frost in September, wnile the leaves of the
willow bushes (indicating wetter terrain) turn yellow. For difa
frentiating these types of vegetation and the different terrains

they indicate, would color or infra-red or panchromatic film be
beat?
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Part 1 M«Series, page 1

ANSWERS TC QUESTIONS ON PART 11X
OF TECHNICAL REPORT #6

1. No; it flows through a deep canyon at this point.

we

2. The sections betueen the ravines, The ravines are filled
with tangled thickets of willows and aiders,

3. This area consists of willow thickets interspersed with
scrub birch, Therefore, it is a very poor route of travel unless
a game trail can be found passing through it,

l. CStoen +

[
Ex Lo

Steepn ¢ s are a hindrance to climbing slopes,
but ;f the rocks

opé
t large, they do not hinder a desoen

@ n

lus 51
are no

5. The black spruce indicates a fair rcute of travel, but
seléom is it found with such thick growths of wlllow and birch.
If possible, it would be bsst to circumvent this area.

6. (1) If the stream is not in flood stage. the gravel
is an excellent route of travel. However, the braided streams
quire frequent wading.

h
&

(2) Willow thickets of this heigh* ususlly are crossed
by game trails; howsver, if they aren't, they are almost impossi-
ble to traverse.

(3) Although there is no vegetation on this slops, the
rock outcrops make the footing difficult, Also, the reindeer
moss is very slippery when wvet,
7. Rich, well-drained soil.
8, All possible precautions should be followed, The use of
ropes, downed trees and any other means available should be utilized,

9., Io. This is relindeer moss,

10. Scattered plots of grasses, chowing that the talus slope
is becomlng stabilized,

11, 1If the snow is crusted and does not break through, it is
by far the easiest route of travel, However, if it is soft, 1t
is best to fcllow the ridge lines despite the atseper climb.
12, Ascend the slope at a very slight angle to prevent slidas,
I the rocks are not too large, it 1s possible te descend the
slopes almost vertically by keeping shead of the slide.
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13, The amall patches of grass.

14, Ususliy steeper slopes and talus slides are encountered;
also, 3now fields are at times difficult to traverse, It is diffi-
cult to find firewood above the tree lins,

15. The absence of trees and undergrowth makes walking casier,
There are usuelly ftwsr insscis uoove tree line,

16, The sediment-laden streams slow down as they enter the

lake and carop thair load in the patterns as iIndicated by the fan
shaped deltas,

17. The difference in drainage and composition of the soil of
the two arcas causes diffsrent types of vegetation,

18, Rock and 201l slides have destrcyed the spruce growth, and

willow and alder thickets now gvovw there, This type ol growth is
also indicative of near swrface drainage or seepages,

19, Fire has destroyed the forest in this ares, thus exposing
the s0il to rapid erosion,

20, Upland swamps. Black spruce, tamarack and muskeg,
2l. This is g medial nmoraine.
22. They are crevasses and should be avoided,

23, In the late summor or fail when the non-compacted snow has
melted off the glacier and the crevasses are exposed,

2., It is receding, The rocks in the foreground were deposited
by the glacicr wien it previously covered this area,

25. The rocke are covered with lichens and reindeer moss.

26, It 1s flowing from beneath the moraine deposit in the
foreground of the picture,

27. The trees are still in bud, indicating that it is the
spring of the year,

28, No. The rocks have been dissolved, thus causing the

depression, This would not occur if these rocks were of ignecus
aracter,

29. Yes, Care should be tcken, but ucually they sasily support
the weignt of a man,
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30. The slidea which occur, carry rocks and trees with them
and compietely cover the streams,

31. It is following a fault pattiern,

32, The soil in the middle of the picture is alluvial and
less compact (note the draiding effect), while in the lower part
of the picture, the stream ded is cut into solid rock (no meander-~

ing or braiding).

33. 4hen the soil is unconsolidated or easlly transpeorted,
ths stream can meander and braid with ease, while it is coalined
to its course when it cuts through solid rock,

34, Willows ard alders will grow reidily in moist alluvial
s0il while the solid rock supprorts only reindeer moss as indicated

by the light tone,

35. This is a willow thicket growing in the braided ssction
of the valley., This is moist, ailuvial socil,

36. (a) A tree in this position is usually rotten and may
' break easily; alsc it 1s very saay tc trip and fall on ons of the

RESTRICTED
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branches, :

(b) This type of stream is very rapid and its force may
easiiy upset you, The rocks are very slippery and often will
throw you off balance,

37. The support of different types of vegetation by different
types of soil is very apparent here, Drainage also controls the

vegetation types aomevhat,

38, The water in the stream is milky due to the glacisl
flour in the water, The water in the pond 1is perfectly clesr,

39. Mo, It is a light-colored rock out-crop.

40, There is little soil on this rock out-ersp; therwsiors,
it does not support vegetation,

L1, The area has been flooded causing the treea to die,

yc. Tnis is a slide erea and an area of closa surface
drainage, thus supporting the willow and birch growth,

43, Re, It would be difficult due to the iangled growth,
It would be ruch better to ascend in the region of the spruce
SI‘O"tho
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Lh. . This is the rock outcrop desoribed in qostion #40.
There is no soil to support vegetation,

45, - This aree has recently been burned over, The dead trees

in the left of thias photo and the absence of spruce trees ere a
result of this,.

hbé. The aerial shots were taken during low water. The sand
bars exposed are covered by the river most of the year,

b7. Alluviel deposits along small strsams; gravel and sand,
48, Caribou moas and lichens,

49. It is easier to see detail in thc distance, due to the
absenca of hagze. Infra-red gives differsnt tones to vegetation
making it easier to identify,

S0, This is a game trail,

51, The spruce trees have been killed by the f{gormation of

suamps in the area; the grouth of willow and tamarack increases in
this type of terrain,

52, The terrain in photo (4~1) is gravelly and well drained,
vhils 4in photo {13-Y4) it is swampy, muskeg terrain,

53. This area 1is above the tree and bush line., The only
types of vegetation are lichens and mosses,

54. No, Glaciated valleys are U-shaped.

This valley is V-
shaped,

55. Mud and fine silt, Difficult to treverse.

56. This is the former course of the stream, It was changed
as a result of beaver damming,

57. Rich soil with good drainege,

S8, This moraine 1s formed between the two glaciers as shown

in the aerial photos. It is composed of rocks ground off froa
either side of the mountain it surrounds,

59. There are numerous snow-covered crevassea at tre tongues

of these glaciers, thereby making it more desirable to follow the
moraine.
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50, Moose, caribou, bears, wolves and smeller animals,

61. Although they wind s% times more than necessary, these
tralils always follow the easiest natural routes, It is ot neces-
sary to push through bush or windfalls,

62, At the base of steep slopes,

63. The danger of falling through into the rushing streem
flowing underneath the snow,

64. Yes.

65. No., Such details on the light snow-ice background
would show up better on a darker print,

66. Obviously color would he very much better than either
of the other kinds of photography.
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PRACTICE QUESTIONS BASED ON SERIES OF PLATES I-XXVI
OF TECHNICAL REPORT 6, PART III
by
ARTHEME DUTILLY AND VINCENT WALDRON

(See following sheets for answers.)

Plate I:
1. 1s the system of rivers o the small-scale photograph
a delta or a junction of rivers?

2. Can you prove that the direction of the arrow 1s really

the direction in which the river flows? O0On £0082 60067

3. Could the islands appearing on these three photograprs

be presured to be of alluvial material?

lio Is there any evidence that the shores are of rock or

of clay?

S. What do you infer from the distance of the builldings

to the water line?

6. On what evidience can you decide that the land extending

back some dlistar.coe from ths banks of the river has better drain-

age than further to the rear?

7. How can ycu determine which 4a south shore and which is

the north on the air photogreph?

8. Can any probabiiity be found on the air photograph to

indizate that the high water and the floating ice of the spring
flood are more cestructive, and the surrcnl sircagsr than at otier

times of the year?

RESTRICT®ED
Security Information

T IR T C T el St s —wn

a8

BTN b G .

snciiniile Rl BL ateileBh: Anacecia

)

{




7y 0SB P! FCAE M PSSR T smmmmmam,‘Mrmmmmmmmwmtm

| R . S SRR SRR . 1t e o o v o
RESTRICTED
Seourity Information
¢ Tech, Rep, 6 Questions-Answers
!' Part I Subarctic Lowland Series
page 2

9. There are lighte.and darketoned areas on T 143L-36 and
on 6005, wWhich photograph shows cloud shadows and whicl: shows

vegetation tones?

Plate II:
10, Is it possible to deteriaine the direction of the cur-

rent from what is shown on 6007?
11, What kind of trce is easler to identify cia an oblilgyue

than on a vertical photograph?

Plate IV:

12. Is there any evidence of sliding on(6031 ) tne bank ?

L)

13. The zone of marsh on 6012 18 easily recognizable on
the air photograph of Plate I. Can you locate 1t?
14. Can you determine the direction of the wind from the

waves on 6029?

Plate VI:

15. What evidence on 6048 helps to identify Q as quaking
asp?

16, How do you know that the trees marked W are white spruce
and not quaking asp?
Plate IX:

17. How do you know that the areas marked P are not black

rock or hlack soil?
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Plate XIV

18. Does the evenness of the white band on the banks of
the river indicate sand or rook?
Plate XVIII

19. What effect would “eaver damming have on the surround-

ing vegetation.

Plate I

20. Wnich of the photugraphs is infra-red?

@ 2l. How is tlhe marsh delimited in the top stereo pair?

Plate II

22. How is tae direction of the wind indicated by these
photographs?
Plate III

23. How are the types of soil and the water table indi-
cated on the photos?

Plate V

24. How could you tell that the channel in the upper stereo

S R PR £ AN SRME | S MAAE B 80 VA AP ST B a4 Sl St S0P ol O AP Qe 45

pair is not a path Utramplcd by man?

b LRI ) 5,

I QUESTIONS ON PLATES IN PART I
-
i

-l
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1. & junction.

. DBy the way the tribufaries come together.

3. Yoesy from the fact they ars in the river and from the
regularity of their "teer-snape',

4. The smooth silore lines wit.out .uy =brupi cnanges of
direction, etec.

S. That tiie spring floods rise high enough to izake it neces-
sary to place the buildings at this distance to svoid inund-
ation,

6. The zons nearer the shore from its darker tone 13 wooded,
the lighte-toned zone still further away is a marsh, i,e,
treslessj;hence the gzone nearer the bank is less water-logged,
7. On the average the south facing shore is much drier, has
less vegetative cover and shows considersbly more white or
very light-toned vanks,

8. These sumier photographs show evidence of much high water-
levels,

Y. On the first the differently-toned areas roughly parallel
the river banks and the drainage pattern but on 6005 the light
and dark areas are independent of the features cn the land-

scape.

RESTRICTED
Security Information

PP TR T up S '

0 B0 B L PR AT § D RO 0% 4 6 5 S i

> 26 il ML

—




r 7 EAC IR v U S e Y ereo T SEPTT A A TN Y TN ¢ NG FRARE T U i A 1 911 | VTR REYSRE PR NN | PO P AT N ep e w0

e e 2 e s D Vg Lyt WP #2380 W TR g——‘

TY s B

= a i T T T S
. ey R B0l Al PRI e St | T e S . ATt S B b i, LI, mnd o TETTILLD T -

PESTRICTED
Security Information

Tech, Rep., 6 Answers to Questions
Part I Subarectic Lowlard Series
page 2

10, Yes, the driftwood points down streanm,

11, Any xind of a tree.

12. Yes a large erosion scar especlally since the trees stop
abruptly at the rim of the ercsion scar,

13. The light-toned area indicates the marsh.

14. The wind is coming from the left.

15. The practically white bark.

16. By the regular conical siape of the cirown outlined against
the sky.

17. Under magnification or under stereoscope, the texture

chows that it is a forest.

18. Rock. Sand would show a band of varying width.

19. It raises the water level and causes the surrounding
vegetation to die from water logeing.

£0. Top sterec pair.

2l. By the boundary of the forest which hes coarse texture in
contrust to the smootn texture of the marsh.

22. The shortness of the branches on one side of the trce indi-
cates the direction from which the wind came.

23, By the definite zones of vegetation, indaicatea by its
height and texture.

1. Because all the catteils on either 5ide of thie ¢Channel ars

eruvct.
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Tech. Rep. € Index
Part I page 1

GENERAL INDEX TO TECHNICAL REPORT NO 6
PARTS I, II, III and IV

NOTE: Each item is immediately followed by a Roman I, II, III
or IV which indicates in which PART the item occurs. Thils
may be followed by "P1." which indicates plate or by an
Arablic numerel which indicates in which saction of the
respective PART, the item occurs. A small p indicates
page number,

Alaskan spruce-birch forest III sect. L

*1bgny River: III, Pl. I to VIII

Alders: I P1. III, NY-2; 0C-3; III Pl. VII, XIX, XXIIi; Lov-
land brush, IV Pl1., W-26; water-table indicator, III,

Mecd. See:i Svepapge.

ARCTIC BEACHES, Landing Conditions on: III Pl, XXVIII, XXX,
XXXV to XLV

t Vegetation, southern limits: III, Introd. p, 3, Map 1
" and Subarctic Vegetation: Part III
Ash (Fraxinus nigra) [swamp hardwood]: 1V, y-7
aspen: I, Pl, VII, VIII; IV. 6; IV, Pl. W-l, W-2; associates
with beaver dam, III Pl, XVIII; invades after a fire,
v, y-7, y-8, y-16; quaking, III P, I, I1I, 1I1I, vi,
IX, XI, XIII, XV, XIX; subarctic lowlands, IIi Pl., i;
vegetation after forest fire, III, Pl. A-c.
See: Obstacle to tanks.
~tvawapliskat River: ITI. Pl. XX, XXII, XXIII, XXIV, XXV, XXVI
Auvtumn foliage: See Color Photography I; also IV, Pl, D-3, D=7

Balsam Fir, characteristics, indicator: IV, p. 6; PL. W-1i3,
We2l, See: Cedar,

Banks: in embayments or drowned rivers, II,

" ¢ Chesapeake II
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Banks: dry, in subarctic lowlands, III

Beaches: I, Snowfell Ser, P1, III

BEACHES, ARCTIC: III, Plates XXVIII, XXX, XXXV to XLV

Beaver-dam: 1, Pl, VIII; III, Pl, XVIII, XIX

Beech: IV, y-1S

Beetle, bark, browning caused by: I, P1l, T-1

Birch: shrubdy, I, P1, III, VII, VIII; ccvered slopes Arctic
and Subarctic Mts, III, Pl. -}, 19, 24; whits, III, Di.
XXvi, IV, p. 6; P1, li=2, l; white, terrain, iV, y=-13;
yellow, IV, Pl, P-8; yellow, relatad to topography, IV,
y'ls, lbo

Black spruce: gssociated with tamarack, good illustration, IV,
Pl. W-23; subarctic lowland, III, Pl, 1. See: Boa.Tzrch,
Moss, Muskeg, Spruce, Terraln wet, Zonation,

Bog: Black spruce, IV, Pl, W-7; Subarctic lowlands, III, p, 1;
role for interpreting peat bogs, IIT Pesat-page 1; quaking,
IV, W-22. See: Sphagnum, Spruce, Water-table.

Boom: I, Pl, VII

Boreal: (coniferous) forest, southern limits, IV, y-5, C-1

Botanical Names: English names & symbols, II, sect, 5 b, 3

BROWNING of leaves, military significance, I, Pl. T-1l, 2, 3, 4

Burnt: I, P1, 0C-1, 2, 3; vegetation invaders of, III, Pl. III,
M-21l., Sea: Gray birch.

Brush Lowlend: IV, p, 6, Pl, W-26
Buches: I, Pl. I1I, Snowfall Ser, P1. V, 0C-)

Cat-tail: marshes, I, Pl. V; Snowfall 3er. pp. 1, 2, P1l, I;
indicates mud bottom, IV, Pl, P-10; lowland shores zon-
ation position, II, sect, 5, p. 2

Cedar: IV. p, 6; III, P1. X, XT, XTX, Pl, Peata3; characteris-
tics, indicator, IV, p. 6, Pl. W-24; white, associated
with swamp hardwoods and balsam fir, IV, Pl, W~2l; white,
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R Tech. Rep. 8 Index
Part I page 3

Cedar (zcont'd): confused with tamarack, IV, Pl. W-22.
See: Swamp
Channela: T, P1. § 1
Chemical composition of soll: effects of differences on veget-
ation, I1, pp. 7, 13-14. See: Serpentine, Vegetation

cnesapeake Bay shores: II
CLIMATE: Indicated by vegetation, I, Pl, II
Cold temperate forest: southern limit, IV, P-1, =10

Color change: See: Foliage

Colo~ Photography: I ‘

Color Transparencles: I

Concealment: I, sect. U4, p. 3; in scrudb oalk, IV, Pl, P-5 |

C Coniferous trees: (softwoods) and reiated terrain, IV, y-2, |

Cord-grass: I, Snowfall Ser. pp. 1l-2

|

|

n " : Inland shcres zonation, II, ssct., 5, pe 2 |
|

Cord wood: I, Pl, VII

COTTON GRASS, indicator: III, Pl, XXXIV. See: Tractor tracis

Cottonwood: I, Pl, III; III, Pl. II, XIV;, XV, A<3, A5, A-6;
associated with white spruce, III, Pl., XVI; Subarctic

lovland, well drained, IiI, Pl, 1; as an indicetor, 1V,
Pl. 0-2' -3

- TTRARTIP PR e e AP P W RS (WP’ ST, AT THPNNETIN TR DRSS | PRV | P | GO0 T S gt B YIS 1O 05 T S e SO STy T - ST VI 0 S SRSl LYY O 0‘“!.”!'“"'!& l

COVRS: IV, Pl, W-3; mud bottom and inland shores, 17, 21, VI:
subarctic, III, Pl, XVII, See: Keys, Zonation i

Crowns: asymmetric, I, P21, II
Cypress: swamp wet terrain, Ii, Pl, VIII
Desad pines: (brown) I, Pl, NY-2, T-2, -3

Deciduous trees: IV, C-1
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Deciduous woods: I, Snowfall Ser. Pl1. 1II, IV
DEFINITIONS: I

Delta: mud, III, Pl, XXII, XXIII

Douglas fir: I, Pl. 0C-3, -4

Drainare: See: Hard pan, Lowlands

Drown river: Definition examples, II, Introd, 2, L, 7; Sumary,
2

Dry terraint scrub oak, IV, P=1

Elm (Ulmus americana): swamp hardwood, IV, y-7
Embayments: II

Esker:iin Madne}, I, Fi. I, VII, VIII; IV, y-3, =12, 13
Farming Site: I, P1, III

FILM, EFFECT OF: I, Pl, NY-1l, <2, T-l, -2, -3, «l4; and all
other plates.

PTLTERS: I, P1, NY-1, -2, T-l, -2, =3, -l; Snowfall Ser, Pl. I,
IV, 0C-5

Fir: 1, P1, VI, T-2, 0C-2, -3, -5. See: Balsam fir, Douglas
fir, Road const:i icticn

Follage: color change and identification, IV, D=1, D2

Forest fire: change after, III, P1, A-3; IV, Pl, 4W-1l; IV, y-2,
-7, <b, -16. See: Aspen

Forest planting: I, Pl, NV.2
Forest type: topography patterns, 1V, y-10

Glacial Deposite: Vegetation on, IV, y-3, -<l; and related ter-

Glacial lskes, elcngated: II, Intord, 7
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Tart I page 5

Glacial til11: I, Pl, VIII
(GLOSSARY): See:Definitions I
Goggles: I, Pl, T2

Grass: arctie, common, III, Pl, XXI

frasses (marsh): J, P1, III; and sedges: Spruce-birch forest
Alaska, ITI, sect, 4, Pl. XXIV

Grasses Trails: III, sect. &, Pl. M-28

Grassland and mixed Pinc¢ forest: 1V, C-1

Gravel deposits: I, P1, I, VIII

Gravel pit: I, P1, VII, VIII

Gravel surface: I, Snowfall Ser, Pl, ITIT

Gray birch: invader after a fire, IV, y-7, -8

Crazing land: I, Pl, 0OC-3

Green pines contrast with dead brown pines: I, Pl, T-l, <2, =3
Gum tree: I, P1, T-l, -3

Hard pan: III, Pl1, III; effect on water-table; Il, Introd, 9,
10; poor drainage, IV, y-10

Hardwood, forest: I, Pl, VIII, T-i; IV, y<6; northern, IV, 6;

y-2, We5, b, =7; swamp, IV, y-7; characteristics, in-
dicator, IV, 6; Pi, W-9. See: Cedar, Elm, Swamp

Haze, effect of: I, Pi, T<2

Heath: I, P1l, II; aubarctic, III, P1l, XXVI, XXIX, XXXI, XXXVIII,
XL, See: Terrain Conditions, <Zonation

Hemlock: IV, 4, y-13; bog, IV, Pl, P-6; characteristics, indice
ator, IV, Pl, W-18; cunfused with Nerwsy Fine, IV, Pi,
W-1l; extent of range, IV, y-6; Iindicator of tarrain, IV,
Pl, L-4, -4, W-13; sap, great contrast in autumn roliags,
IV, Pl. D=-3,<h4; spruce 1V, Pl, DP-7. See: Northern Hard-
woods, Obstructive to foot, Seepage, Travel.
RESTHK1ICTZIZD
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Part I puge 6

Identification, individual trees: II, Summary 2

ILLUMINATION, NON-GLARE, adjustsble, O!'Neill-Nagel: I

Indicator Plant Tables: IV, 5, 6, 7. See: Cedar, Hemlock, Oak,
Pines, Salt myrtie, Sumac, Tebles, Tamarack, Vegetation,
Water-lilies

Inland shore, interpretation: II, Summary

Inlet: IV, Pl1l, W-3

INSTRUMENTATICN FOR PHOTO-INTERPRETATION: I

K&mBS: I’ Pl. .JIIZ IV, y-B’ -12, "13. -17

KEYS: I, 1, pp, 1, 2

Keys, lendform. II, sect. 5: Oblique Air, large to medium scale
photos, COVES, II, eect, 5, 15-17; POINTS, II, sect. 5,
17, 18; possible variationa of: II, sect. 5, Tables;
vegetation and secasonal aspect: II, sect, 5 Pe 93
Vegetation-landform, BANKS: II, sect, 5, 13-1l; COVES:
II, sect. S, 11.12; POINTS: II, sect., 5, 12-13.
See: Special Index of Keys, Part I

Landforms: I, Pl. I; I1, Summary 1l; of Chesapeake Bay (poinus,
coves, banks), definition. examples; II, Introduction,
ly; patterts ,classear ITT, Introd, 1; polar: III, Pl.
XXVII-LXI, LXV; used with vegetative pattern, method of,
III, A-3, Pl. M-22, See: Keys, Vermetation, Zonation

LANDING CONDITIOES, on Arcti: beschea, See: Arciic Beachos

Landslides: IV, c¢=2

Larch and Black Spruce forest, Arctic and Subarciic! ITI, M-y,
P1. X, XI, XIX, XXX

Lichens, black, Subarctic rMta: III, Pl1, M-1ll

Light-table O:Neill-Nagel, for Interpretetion of Cclor Trans-
parencies: I

Lighte: See: Illuminction,
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Loblolly pines I, Pi. Tej;

Lowlands, subarctic drainage basins: III, 1. See: Alders,
Travel conditions, Water-table.

Lumbering: I, Pl, VI, VII, CC-3

Mshogany mountain, obstructive underbrush: IV, P1, C-1, <2,
See: Obstructive

Maple, sugar: IV, Pl, P-7

MAPS, ARCTIC, botanical, climatiec: III, Intred, 9

MAPS, SUPERPOSABLE USE: III, Introd. 6, 7.

MAPS OF USSR, SUPERPOSABLE: III, sect, 7

HARSHES: I, P1L, IXI, TV, NY-2, Snowfall Ser., P1, I, OC-3; II,
G Introd., T7; III, P1. I, II, III, XI, XIV, XXIV, XXVIII,

IXXVIII, XL. See: Cat~-iall m,, Sedge n,

MARSHES, subarctic lowland: III, Pl1l, 1

Marshland: IV, 6; P1, W-25, W-2. See: Marshes

Meadows I, Pl, NY-1l, -2, Snowfell Ser. Pl. I

MOSS, REINDEER: III, 71, XXVII, XXXII, Pl. M-20, M-l

Moss, sphagnum under black apruce: IV, Pl, W21

Mound (rounded): I, P1, VII_

Movement, aspects or't I, L, pp. 3-9; means of military: 6, 1,
ppo 1'9

MUD: I, iIntrod., p, 9

MUD, UBARCTIC: III, P1l, XXV, Pl, M2, See: Coves, Delta
Mud-bar, in arctic lowland: III, P1, VI, VII

Mud bottom: Ses: Cat-tail

!

USKEG: III, sect, 6, P’l, Peate2
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Muskeg species, black spruce and vamareck: IV, Pl, ¥W-21

Muskrats: I, P1, V

‘‘ames % 3ymbols, See: Botanical names & symbols

North facing slope, colder: III, Pl. X[, Pl. M.22

Northern Hardwoods: IV, Pl1, W-5, <6, =7; IV, 7-T, =10, <11,
-15; assoclated with henlock, IV, Pl, W-18; character-
istics, indicator, IV, Pl, ¥e5, =6, =7

Norway pines: I, P)., VII. Sr2: Hemlock

vak, Blacicjack: II, Pl, 1

Oak forest, on mountain: IV, D-1

Oak, red: IV, Pl. P8

Oak, scrub: IV, Pl, W-8; IV, 6; characteristics, indicatos, IV,

Pl, W-8. See: Concealment, Lry terrain, Obstructive,
Terrsain Conditions

Oblique Air Photography: IV, Pl, D2, Uss: Keys
Obstacle, foot travel (Hazel): IV, Pl, W3
OBSTACLE TO TANKS, aspen poles: IV, P1, W2
Obstacle, tank: IV, Pl1, Vel

Obstructive on foot, spruce, hemlock, swamps: IV, Pl. P-2, <3,
-y, See: Swamp

Obstructive on foot, scrub oak: IV, Pl. Palj. See: Vegetation
Obstructive underbrush, mcuntain mahogany: IV, prl, C-1

01l pipe-line: I, Pl. 7-1, =4

OUTWASH (PITTED GLACIAL): I, P1. I, III, Pl, A-l, -2, -3, -l

PATTERNS OF VEGETATION: I, Pl, 1II, II; on travel conditions?
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PEAT 30G3S, SIGNIFICANCE: IXI, sect, €, 1. Seet Bog
Perched water-tadble: IV, y-10
Photography, Autwur; spring: IV, D-1

PHOTO-INTER®RETATION, Generalizations on terrain conditions
(rules): II, sect, 6, 2

PHOTO-INTERPRETATION, Methods: II, sect., 6; II, sect. 5, 1; II
Introd, 6; "scanning": II, Summary l; Tables: II, sect. 7
See! Self instruction of

Photo recognigion, value of IDENTIFYI!G single tree: JI, sect,
6, Pe

Pine forest, mixed: See: Grassland

Pine Jacké IV, 6, W<2; characteristiecs, indicator, IV, Pl. W-15,
-l 2 -17

Pine , northern scrub, 3indicator: III, Pl, IX-XI

Pine, Norway: IV, 6; characteristics, indicator: 1V, Pl, W-13,
~1%4; confused with White Pine: iV, Pl, W-10, =11

Pine "Ponderosa": I, Pl, OC-l; IV, P1, C-1, -3, <l
Pine Scot:sh, indicator: IIf, Pl, X

c: IV, 6, y-12; IV, y-2; 1V, Pl, WK-2; IV, Pl, P8,
; characterlstics, indicator: [V, Pl, Wel0, -il, <12

Pointss IV, Pl, W~3, See: Keys
PRACTICE QUESTIONS AND ANSWERS: I
Protection: Rep, 6, sect, 1, p. 1
Pulpwood: T, Pl, VII

uexing asp: I, P1, Iil

QUAKING 50G: IV, W=25, See: Bog
QUESTIONS AND ANSUWERS: I, M-Ser, pp. 1l-6
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Recognition of Vegetation,Seasonal Color changes: IV, Pl, D-2

Red maple (our rubrum), swamp hardwood: IV, y=T7.

5
|
i Rainfall effect on soil hard pan: I1II, Introd, 9
{
i
1
f See: Seepage

I

{

Red spruce: I, Pl., VI, See: Spruce
Reeds: I, Pl, III

! Reindeer-moss: I, Pl1, II; Snowfall Ser, Pl., III; III, Introd, L

River banks, Alasks: III, Pl, A-3
Rivers, mountainous arcitic regions: III, Pl. M2

ROAD BUILDING MATERIAL: I, Pl, I, VITI, T-l; locating: IV,
y-18; location clues: IV, Introd, 2

ROAD BUILDING SITE, subarctic lowlsnd: III, P1, I

T o 13 20 ¢ o e
b ’

ROAD CONSTRUCTION, road sites on glacial deposits: IV, yel,
-18; sprirg thaw effects on spruce-fir forest: IV, y-i4

Route (planning the): I, Pl, I

* PPECI B G Ay o

Runnels: III, Pl, XXIV
Russian, Trarsliterating Alphabet: I

Salt myrtle, brackish water indicator: II, sect., 5, p. 2,
Pl, IX

Sendbars: II, Introd, (; absent: III, Fl1, IV

T e P 0 0 A Coyme

Serub birch: III, Pl, Mab, M.72
Scrub oak, dry terrain: IV, P-l
Sea rye: I, Pl, 11

Seasonel aspects: i, Pl, IV

r-ﬂ—.‘ J
|
|

3
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Seaweed, landing operations: III, Pl, XXXVII, XLII
Sedges: I, P). III; III, P1. III, V, VI, X; IV, Fl, W25
Sedge marsh, subarctic lowland: III,Pl.l

Sediments, depositor water: II, Introd. L, 8

Seepage: hemlock, red maple, IV, Pl, D-3, -6; lowland brush
willows, alders, IV, Pl, W-26; vegetation, IV, P1, C-3

000 L/ S G QAR ENTTLAMIGES i bkl B s -

Self instruction of Photo-interpretation: IV, Introd,, p. 1
Seni-desert vegetation: I, Introd, 10
Serpentins, h*arrens, New Caladonia: II, Pl, IV 4

SERPENTINE BARRENS, soil & vegetation: II, Introd., 12; chemical

effect on vegetation, IJ, Pl, IV ;
@) . i
= Snelter: 6’ 1’ Pe 1 !
"SHIELD" ARFA: III, Pl., IX, XII, XIII i
i
Shrub: I, Snowfall Ser, Pl, IV 3
g
Ski-poles: I, Snowfall Ser, Pl, V 3
Ski-tracks: I, Snowfall Ser. P1, V %
3
3lope &apect, N & S facing siopes; E & ¥ recing slopes: IV, :
Pl, C-l4; south facing aroctic slopes: III, P1, XXX }

Slope mountairs, arctic and subarctic effect on travel condit.
ions: III, M-l :
Slope, terrain subaratic lowland: III, 1l-1 :
Snow drift: I, P1, II ‘
Sn::'.::‘al%,1 Ugerul in Photo-interpretation: I, Snowfall Ser. p, 1, 1

C Snow (melting): I, Snowfall Ser, p., 2, Pl, III, IV, V
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Tech. Rep. 6 Index
Part [ page 12

Snow-gshoe tracks: I, Snowfe&ll Ser, P1, V
Snow-shoe trsavel, subarctic lowland: III, P1, 2
Joftwoods: IV, y-6, -10, =11, =13, =14

Soils, shallow, effect on vegetation: II, 21, I.
See: Water deficiency

Sphagnum, component of quaking bog: IV, P, W-22, 8en:Moss
Spruce-birch forest, Inlend arctic: III, Introd, 6

Spruce (black): I, P1, 1I, III, VI; III, P1, I, II, III, V,
VIII, X, XIII, XXI; IV, 6. See: Bog

Spruce, biack and larch: III, sect. 5, M-l, M-18
Spruce (Black) bogs and related terrain: IV, y-17
Spruce, Black. characteristics, indicator: IV, Pl, W-2i, =22

Spruce, Blacka Red, White., (NOTE: separated frcm Balsam Fir):
v, y-

Spruce fir forest, Travel Conditicns in: I
Spruce, Red: I. Pl. VI; IV, y=2; IV, y-10
Spruce, white, indicator: III, Fl, 1
Stream Banks: II, Pl, VII, VIII

Cubarctic forest, southeran 1imits: IV, L
" " world wide uniformity: IV, 3

Sumac, semi-desert indicator: IV, Pl, ce3

Swamp: I, Pl, JV; III, P., II; II, Introd, 7; hardwoods: IV,
Pl, W-9, «2i; cedar, obstructive: IV, Pl, W24,
See: Hardwcods, Obtstructive

Sweet gale: I, Pl, III

Tables for deducing terrain cornditions: II, sect, 7
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Tables, how to use in %terrain conditlonai II, secte 6
Tables of indicator, Plantas IV, S5, 6, 7
Tables, Russian Transliterating: Part 1

Tabies Indicator, Vegetation - terrain, Chesapeske Bay shores:?
II, secte 7

Tactics, Repe 6, Bsects 1, pPe 1; I. 4, pPp. 2, 3
Talus slopes, arctic and subarctic Mts: III, M-l
Talus; unsatabilized subarctvic Mtst III, P, M-ll

Tamarack: IV, 6, y-7; characteristics, indicator, IV, Pl, W22,
-23. See: Black Spruce, Terrain wet

TANKS, obstacles to: IV, Pl, W=2; I, Introd. pp. 7=9
Terrain: I

Terrain conditions: I, 44, ppe 1, 3 (vs Waging War)}, 6, 1, p. 1;
deduced from vegetation only: II, sect. 6, p. 6; mount-
ain oak effect: IV, D«l; subarctic, flati III, Fi, l-7;
subarctic river: III, Pl, XL, IV; subarctic heath: III,
ri, XXvi

Terrain, obstr ctive qualities: IV, Wl

Terrain and 3Spruce fir forest: IV, y-7

Terrain wet: Hemlock swamp, IV, Pl, P-6; Indicators, tamarack,
visck spruce, IV, Pl, P2

Tsat Location, reason for choice: II,Introduction.
Texture: I, Plo N!"l. -2
Tidal flat: I, P1l, TII, Snowfall Sar, P1, I

TRACTOR TRACKS REVEALED cn alr phctographs by cotton-grass:
I1I, P1. XXXIV

Trails: I, P1, V

N 0.~ e

o A aoeue

40 ¢ Aall ARk b L ahuatia b

W]

ST [T R L PR




-.."-1
madoly

et —— ot e

RESTRICTED
Seocurity Information

Tech. Rep. 6 Index
Pury I pegs 1

e —————— " " B

TR st w e ta o a.—— e

r’

Trails, ganas III, sect, 5, Me28

Travel condi{ticns: mountains, III, Mel; subarctic lowlsuds,
III, 12, See: Vegetation, Water-table.

Travel methods in subarctic lowlands: III, Pl, XXII

Travel routes, Arctic and Subarctisc mountains: III, M3
Tree-line: I, Pl, II; Subarctic Mts, III, Pl, M-12, M-20

Trees conifercus: IV, C-l; deciduous, IV, C-1l

Trees and Shruts, Listof, inland shores: II, sect. 5, 3, 3a, 3b
"fundra" vegetation: I1I, Pl, AXXIII

Tussocks: I, Sncwfall Ser.,, Pl, III, V

Undarbrush: Ia Pl, T-lL; under oak forest vs obstacle: IV,
PFl, D-

VEGETATION: Arctie, III, Pl, XXVIII, XXIX; chemical differences
of soll reflecting in: II, Introd, 7: landform relation-~
ship: II, sect. 5, ); and moist wind direction: IV, C-2;
non ohstruction: IV, Pl, C-1l; pattern: II, Summary 1, III
Introd, 5; pattern, diagrams, Banks, Pointe, Coves of
Inland Shores: II, sect. 5, pp. L4=7; pattern zonationg
III, P1, A«3, A-9, M-8; reiated to landforms: IV, y-2;
relation to land forms: II, Introd, 5; scant indicator
of low water bolding soil: IV, Pl, C-l; sparse: IV, C-l,
-3, <4; suvarctic: III, Pl, XXVI; and travel conditionms,
subarctic Mta: I1I, sect. 5, M-29; zones, zcnation: IITI,
P1, ITI, IV, VYII, VIII, XI, XXII

Water-holding cepacity of soii: IV, P-1
tiater-lilles, as indicator-giant: III. Pl, XI
Water-logged terrain: IIi, Pl. I, II, V, VIT1
Weter-table: TV, C-1

Water deficlency, effect on vegotation of porous soil: II,
Introd, 11
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Twoh, Rer. A
Pait I

later-table: bega (marshland), IV, Pl. W25,
effect on vegetation: III, A<9; mount:
Subarctic, effect on travel condition:
nerched¢ {formation of Lardpan): II, Ir
ic lowlands, importance! III, l-l

Weeponst &, 1, pe 1

Weather: I, 4, pe 3

White objects, arctic and subarctic: III, sec*. 2

White pine: I, P1, XY-1l, <2, Snowf2ll Ser, P1. I

White spruce: III, P1, II, IV, VI, XI, XIII, XV,
See: Spruce,

Wilicws: T. P, IXI; III, P1, III, IV, VI, VII,
XV, XXII, XXXI; lowland brush: IV, Pl, k-
tives III, P1, M-12

Wind (direction of): I, Pl, II, See: Vegetatic;

Yucca indicator of dry terrain: IV, P1l, Cal, C-

Zonaticn: I. P1, III; II, Introd, ppe 5, 6. 3

Zonation, inland shores: II, sect, 5, p. 2
sonation and Landforms, on inland shores: 11,
Zonation of vegetation cxample: II, sect, 6, -
~onation, vegetation of coves: 11, Fle A
sonation {black sprucv circa heath)r IV, y-18
donation, vertical: 1:I, Pi, Melg, Mal3

Zonez of vegetation, Diagrem,Coves of Chssape:

5, Pr. 4-8
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